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OVERVIEW OF REGIONAL GROUNDWATER AND SURFACE WATER CONDITIONS 

IN THE VICINITY OF BOEING REALTY CORPORATION’S FORMER C-1 FACILITY 

LONG BEACH, CALIFORNIA 

At the request of the Boeing Realty Corporation (BRC), Hargis + Associates, Inc. (H+A) has 

prepared the following report regarding groundwater and surface water resources in the vicinity 

of the BRC former C-1 facility located in Long Beach, California.   

1.0  GROUNDWATER CONDITIONS 

This section provides an overview of the geology, hydrogeology, beneficial groundwater use, 

and water resources in the vicinity of the former C-1 facility.  The definition of hydrogeologic 

units utilized in this section is based on information contained in the California Department of 

Water Resources (CDWR), Bulletin 104 (CDWR, 1961), and on data developed during 

groundwater assessment conducted at the Site (H+A, 2002). 

The former C-1 facility is located within the Bouton Plain physiographic area of the Los Angeles 

Basin.  The Bouton Plain slopes northward from Signal Hill, located approximately 2 miles 

southwest of the former C-1 facility, toward the Downey Plain.  Signal Hill is part of the 

Newport-Inglewood Uplift, which is characterized by a northwest trending belt of low-lying hills 

created by folding and faulting along the Newport-Inglewood Fault Zone.  

The physical nature of the sediments underlying the former C-1 facility and the surrounding area 

strongly influences the occurrence and usability of groundwater resources as well as the 

migration of chemicals dissolved in groundwater.  The following sections summarize the 

subsurface conditions that pertain to the groundwater resources and groundwater quality in the 

former C-1 facility vicinity. 



HARGIS + ASSOCIATES, INC.

766768 Rpts 2003-20 text Rev.1.0 
05/12/03

2

1.1 NATURE OF SEDIMENTS 

The Site is located in the southwestern portion of the Central Basin Pressure Area of the Central 

Groundwater Basin in the Los Angeles Coastal Plain.  Known water-bearing deposits in the 

Lakewood and San Pedro Formations extend to depths greater than 1,250 feet below ground 

surface near the Site.  Aquifer systems identified in this area of the Central Basin include the 

shallow aquifer system of the Lakewood Formation and the deep aquifer system of the San 

Pedro Formation (Figure 1).  The shallow aquifer system includes the Artesia and Gage 

aquifers, which are not currently used as a water supply.  The deep aquifer system includes the 

underlying Hollydale, Jefferson, Lynwood, Silverado, and Sunnyside aquifers, which are used 

for beneficial water supply purposes. 

1.1.1 Local Conditions

The hydrostratigraphic units at the Site have been defined based on a review and evaluation of 

data generated during groundwater assessment at the Site (H+A, 2002).  The groundwater 

assessment program included detailed analysis and sample collection from the water table in 

the Bellflower aquitard to the Gage aquifer.  The hydrostratigraphic unit definition included 

comprehensive analysis of lithologic and geophysical data collected during well and exploratory 

borehole construction, analysis of CPT logs, and analysis of vertical hydraulic gradients across 

various stratigraphic zones.   

The hydrostratigraphic units of interest include the Bellflower aquitard, a deeper sand on the 

western portion of the Site, the Artesia aquifer on the eastern portion of the Site, the Gage 

aquifer, which is the first laterally continuous aquifer underlying the Site, and the deep aquifer 

system (Figures 2 and 3).  The depth intervals of the aquifers and aquitards vary beneath the 

former C-1 facility, but can be generally characterized as follows from east to west: 
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Hydrogeologic Unit(s) 
East Side 

(Approximate feet 
below land surface) 

West Side 
(Approximate feet 

below land surface) 
Shallow Bellflower Aquitard 0 to 50 0 to 10 
Middle Bellflower Aquitard 65 to 80 40 to 45 
Deep Bellflower Aquitard 85 to 120 45 to 55 

Deeper Sand 80 to 95 Does not appear to be 
present

Artesia Aquifer (shallow aquifer system) 125 to 164 Does not appear to be 
present

Unnamed Aquitard 164 to 201 110 to 136 
Gage Aquifer (shallow aquifer system) 201 to 277 136 to 206 
Unnamed Aquitard  277 to 290 206 to 250 
Deep aquifer system
(aquifers and aquitards) 290 to 1,000+ 250 to 1,000+ 

The hydrostratigraphic units of interest are briefly described below: 

BELLFLOWER AQUITARD:  First groundwater is encountered under the Site within the 

Bellflower aquitard.  The Bellflower aquitard comprises the upper unit of the Lakewood 

Formation.  The Bellflower aquitard is a heterogeneous mixture composed primarily of 

low permeability silts and clays, with lenses and layers of fine sand.  The Bellflower 

aquitard is known to have relatively low hydraulic conductivities due to the predominant 

fine-grained nature of this unit.  The Bellflower aquitard has been divided into different 

zones based on lithology.  There are relatively coarse and fine zones within the 

Bellflower aquitard. 

DEEPER SAND:  On the western portion of the Site, there is a zone referred to as the 

deeper sand.  The deeper sand underlies a silt/clay stratum near the base of the 

Bellflower aquitard.  It is not clear whether the deeper sand is part of the Bellflower 

aquitard or a zone underlying the Bellflower aquitard.  Moving to the east under the 

center of the Site, the deeper sand zone appears to transition into a finer grained zone.   

ARTESIA AQUIFER:  On the eastern portion of the Site near Lakewood Boulevard, 

there is a relatively sandy zone underlying the Bellflower aquitard.  Based on published 

information (CDWR, 1961), this sandy zone may be the Artesia aquifer.  The Artesia 
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aquifer gains thickness to the east of the Site (CDWR, 1961).  The Artesia aquifer is part 

of the shallow aquifer system, which is not currently used for water supply purposes in 

the vicinity of the Site. 

UNNAMED AQUITARD:  Underlying the deeper sand on the western portion of the Site, 

the finer sediments in the center of the Site, and the Artesia aquifer on the eastern 

portion of the Site is another aquitard, referred to as the unnamed aquitard.   

GAGE AQUIFER:  Underlying the unnamed aquitard, is the first laterally continuous 

aquifer under the Site, the Gage aquifer.  The Gage aquifer is at the base of the 

Lakewood Formation and is the lowest aquifer within the shallow aquifer system.  The 

Gage aquifer is not currently used for water supply purpose in the vicinity of the Site. 

DEEP AQUIFER SYSTEM:  Underlying the Gage aquifer is another aquitard, which in 

turn is underlain by the deeper aquifer system that is used for water supply in the vicinity 

of the Site.  The uppermost aquifers in the deep aquifer system are in the San Pedro 

Formation.

1.2   GROUNDWATER USE / WATER RESOURCES

This section provides an overview of groundwater use in the vicinity of the former C-1 facility, 

including the California Environmental Protection Agency Regional Water Quality Control 

Board’s (RWQCB’s) beneficial use policy, ambient groundwater conditions, and local 

groundwater production.  The RWQCB Basin Plan Policy designates groundwater at and in the 

vicinity of the facility as having existing beneficial uses for municipal and domestic supply, 

agricultural supply, industrial service supply, and industrial process supply (RWQCB, 1994).  

The Central Basin has been adjudicated and; therefore, groundwater extraction and use can 

only be conducted by those entities that have water rights. 

In practice, ambient water quality conditions in shallow water bearing zones within the Central 

Basin frequently do not meet water quality objectives for municipal water supply purposes.  In 
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addition, first groundwater is encountered in the Bellflower aquitard, which does not yield 

adequate quantities of ground water for municipal supply purposes.  Water supply wells in the 

area of the facility do not currently produce groundwater from the Bellflower aquitard, Artesia 

aquifer, or Gage aquifer.  The water supply wells are generally perforated adjacent to aquifers of 

the deep aquifer system.  Groundwater production in this portion of the Central Basin is 

primarily from the deep regional aquifer system, which occurs below the Gage aquifer and 

includes the Hollydale, Jefferson, Lynwood, Silverado, and Sunnyside aquifers. 

Information obtained from the City of Long Beach and the CDWR, was used to update the 

number and location of water supply wells in the vicinity of the former C-1 facility.  Ten active 

water supply wells are located within approximately one mile of the former C-1 facility (Figure 4).  

In addition, Figure 4 depicts the locations of two aquifer storage and recovery wells currently 

being constructed in the vicinity of the former C-1 facility. 

The nearest active municipal supply wells to the former C-1 facility are well 937A located 

approximately 1,200 feet west of the former C-1 facility and well 967J located approximately 

500 feet east of the former C-1 facility (Figure 4).  Well 937A is perforated from 260 to 

1,030 feet and well 967J is perforated in the depth interval from 300 to 800 feet. 

The Watermaster has published monthly production totals for all holders of water rights in their 

annual reports since about 1963.  Watermaster data are current through June 2002.  A graph of 

monthly groundwater production since 1963 for wells located within approximately one mile of 

the Long Beach Airport has been prepared (Figure 5).   
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2.0  SURFACE WATER FEATURES 

The following section provides an overview of surface water features in the vicinity of the former 

C-1 facility, and is based primarily on information provided in the Phase I Environmental Site 

Assessment (ESA) Report For The Boeing Long Beach C-1 Facility (Tetra Tech, 2000).  There 

are no surface water bodies or wetlands located on the former C-1 facility property.  The primary 

surface water bodies identified within a 2-mile radius of the former C-1 facility are ponds 

associated with golf courses or public parks, and flood control channels.  Although none of 

these surface water bodies have significant domestic or industrial value, they have been 

included in the U. S. Department of the Interior Fish and Wildlife Services (DOI-FWS) National 

Wetlands Inventory for their ecological importance.  Figure 6 shows the locations of these 

surface water bodies and wetlands. 

According to DOI-FWS, wetlands are lands transitional between terrestrial and aquatic systems 

where the water table is usually at or near the surface or the land is covered by shallow water.  

A wetland typically has one or more of the following characteristics:  1) predominantly 

hydrophytes (plants specifically adapted to live in wetlands) at least periodically; 2) the substrate 

is predominantly undrained hydric (wetland) soils; 3) the substrate is non-soil and is saturated 

with water or is covered by shallow water at some times during the growing season of each 

year.  Based on the DOI-FWS classification, a total of 10 wetlands are present within a 2-mile 

radius of the former C-1 facility.  Nine are grouped in the Palustrine System and one in the 

Riverine System.  The Palustrine System includes all non-tidal wetlands dominated by trees, 

shrubs, persistent emergents, emergent mosses or lichens, and all wetlands that occur in tidal 

areas with less than 0.5 parts per thousand salinity from ocean-derived salts.  Therefore, the 

Palustrine System contains most of the shallow freshwater wetlands in the United States.  The 

Riverine System includes tidal and non-tidal wetlands associated with rivers, channels, or 

streams with water depths greater than 6.6 feet in low water.  The following table lists the 

10 wetlands, their complete classification, and distance to the former C-1 facility. 
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Wetlands within a 2-Mile Radius of the Former C-1 facility 
     

Location 
NWI Wetland 
Designation 

No. of 
Sites Classifications 

Approx. Distance to C-1 
Facility 

P-OW-Z 3 Palustrine, Open Water, Intermittently Exposed or 
Permanent

400 feet to the north Lakewood Golf Course 
(Bouton Lake) 

S-SS-Y 1 Palustrine, Scrub/Scrub, Saturated/Semi-
permanent/Seasonals 

600 feet to the northwest

Skylinks Golf Course P-OW-Y 2 Palustrine, Scrub/Scrub, Saturated/Semi-
permanent/Seasonals 

1,200 feet to the 
southeast

Heartwell Park P-OW-Y 1 Palustrine, Scrub/Scrub, Saturated/Semi-
permanent/Seasonals 

3,250 feet to the east 

All Souls Cemetery P-EM-Y 1 Palustrine, Scrub/Scrub, Saturated/Semi-
permanent/Seasonals 

3,250 feet to the 
northwest 

Los Cerritos Channel R-4-SB-Y 1 Palustrine, Scrub/Scrub, Saturated/Semi-
permanent/Seasonals 

4,500 feet to the 
southeast

E. of Redondo Ave. W. of Kilroy 
Airport Way, S. of LB Airport, 
and N. of Frwy 405 

P-OW-Z 1 Palustrine, Open Water, Intermittently Exposed or 
Permanent

5,000 feet to the south 

The nearest surface water body to the former C-1 facility is Bouton Lake, which is located at the 

Lakewood golf course approximately 400 feet to the north. 
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PRELIMINARY WORKING DRAFT – Work-in-Progress

1.0  INTRODUCTION

Boeing Realty Corporation, the project Applicant, proposes PacifiCenter @ Long 
Beach (hereafter referred to as the PacifiCenter or proposed project), which will result in 
the redevelopment of approximately 261 acres of the former and existing Boeing C-1
aircraft production facilities located within the Cities of Long Beach and Lakewood.  Project 
implementation will provide for the replacement of over five million square feet of research 
and development (R&D), office, warehousing, manufacturing, and other aviation-related
floor area previously occupied on the project site with new R&D, light industrial, office,
retail, hotel, residential, aviation-related, a 66 kV substation, and ancillary uses.  The 
PacifiCenter is anticipated to be fully developed by the year 2020.

The purpose of this report is to:  (1) address existing noise sources around the 
proposed project site; and (2) evaluate future noise and vibration levels from construction 
activities, vehicular traffic, and facility operations associated with the proposed project.  To 
determine if there are noise and vibration impacts, predicted noise levels are compared to 
the appropriate noise and vibration standards as well as recognized noise and vibration 
criteria.  This report is divided into the following subsections:

• Section 2.0, Noise and Vibration Descriptors;

• Section 3.0, Receptor Locations;

• Section 4.0, Significance Criteria;

• Section 5.0, Baseline Conditions; 

• Section 6.0, Analysis of Impacts;

• Section 7.0, Mitigation Measures; and

• Section 8.0, Conclusions.
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2.0  NOISE AND VIBRATION DESCRIPTORS

2.1 NOISE

Noise is most often defined as unwanted sound.  Although sound can be easily 
measured, the perceptibility of sound is subjective and the physical response to sound 
complicates the analysis of its impact on people.  People judge the relative magnitude of 
sound sensation in subjective terms such as “noisiness” or “loudness.”  Sound pressure 
magnitude is measured and quantified using a logarithmic ratio of pressures, the scale of 
which gives the level of sound in decibels (dB).

The human hearing system is not equally sensitive to sound at all frequencies. 
Therefore, to approximate this human, frequency-dependent response, the A-weighting
filter system is used to adjust measured sound levels. The A-weighted sound level is
expressed in "dBA" or "dB(A)." Figure 1 on page 3 provides typical A-weighted sound 
levels measured for various sources, as well as people’s responses to these levels.

When sound is measured for distinct time intervals, the statistical distribution of the 
overall sound level can be obtained for that period.  The energy-equivalent sound level 
(Leq) is the most common parameter associated with such measurements.  The Leq metric 
is a single-number noise descriptor that represents the average sound level over a given 
period of time, where the actual sound level varies with time.  Lmax, Lmin, and LXX are also 
common noise descriptors.  Lmax and Lmin are the maximum and minimum noise levels, 
respectively, over a given period of time and LXX, known as a statistical sound level, is the 
time-varying noise level which will be exceeded xx percent of the time.

Although the A-weighted scale accounts for the range of people’s response and, 
therefore, is commonly used to quantify individual event or general community sound 
levels, the degree of annoyance or other response effects also depends on several other 
perceptibility factors. These factors include:

• ambient (background) sound level;

• magnitude of the event sound level with respect to the background;

• duration of the sound event;

• number of event occurrences and their repetitiveness; and

• time of day that the event occurs.
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Noise metrics can be categorized as single event metrics and cumulative metrics.
Single event metrics describe the noise from individual events, such as an individual 
aircraft flyover. Cumulative metrics describe the noise in terms of total noise exposure 
throughout an extended period of time, such as a full day.

A Single Event Noise Exposure Level (SENEL) is a single event metric reported for 
aircraft takeoffs and landings.  This metric is essentially equivalent to the Sound Exposure 
Level (SEL) metric and accounts for the maximum noise level of the event and the 
duration of the event.  The relationship between SENEL and the Lmax is not constant, 
however.  For most aircraft noise events, SENEL is about 5 to 10 dB higher than Lmax.
The SENEL value is the integration of all the acoustic energy contained within the event.
Previous studies have addressed the effects of SENEL on speech and sleep.  The Federal 
Interagency Committee on Aviation Noise (FICAN) in 1997 recommended use of a 
particular dose-response curve that can be used to estimate “the maximum percent of the 
exposed population expected to be behaviorally awakened” from the SENEL.  This is
referred to as the FICAN 1997 curve.  This curve has been used to estimate population 
percentage awakenings for various interior SENEL levels.  As an example, an interior 
noise level of 65 SENEL corresponds to a five percent probability of awakening.1

Several methods have been devised to relate noise exposure over time to
community response.  A commonly used noise metric for this type of study is the
Community Noise Equivalent Level (CNEL).  The CNEL, originally developed for use in 
the California Airport Noise Regulation, adds a 5 dBA penalty to noise occurring during 
evening hours from 7:00 P.M. to 10:00 P.M., and a 10 dBA penalty to sounds occurring 
between the hours of 10:00 P.M. to 7:00 A.M. to account for the increased sensitivity to 
noise events that occur during the quiet late evening and nighttime periods.  Thus, the 
CNEL noise metric provides a 24-hour average of A-weighted noise levels at a particular 
location, with an evening and a nighttime adjustment that reflects increased sensitivity to 
noise during these times of the day.

2.2 GROUND-BORNE VIBRATION

Vibration is an oscillatory motion through a solid medium in which the motion’s 
amplitude can be described in terms of displacement, velocity, or acceleration.  Vibration 
displacement is the distance that a point on a surface moves away from its original static 
position.  The instantaneous speed at which a point on a surface moves is described as 
the velocity, and the rate of change of speed is described as the acceleration.  Each of 

1 FICAN, Annual Report Federal Interagency Committee on Aviation Noise, 1997.
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these three vibration descriptors can be used to correlate vibration to human response, 
building damage and acceptable equipment vibration.  However, vibration velocity and 
acceleration are most often used in seismic or ground-borne vibration analysis.

The three main wave types of concern in the propagation of ground-borne
vibrations are surface waves (also referred to as Rayleigh waves), compression waves 
(also referred to as P-waves), and shear waves (also referred to as S-waves).  A 
description of each wave type is provided below:

• Surface, or Rayleigh waves travel along the ground surface.  They carry most of 
their energy along an expanding cylindrical wave front, similar to the ripples 
produced by throwing a rock into a lake.  The particle motion is more or less 
perpendicular to the direction of propagation (known as retrograde elliptical).

• Compression, or P-waves, are body waves that carry their energy along an 
expanding spherical wave front.  The particle motion in these waves is
longitudinal, in a “push-pull” motion.  P-waves are analogous to airborne sound 
waves.

• Shear, or S-waves, are also body waves, carrying their energy along an
expanding spherical wave front.  Unlike P-waves, however, the particle motion 
is transverse, or perpendicular to the direction of propagation.

The peak particle velocity (PPV) or the root mean square (RMS) velocity is usually 
used to describe vibration amplitudes.  PPV is defined as the maximum instantaneous 
peak of the vibration signal while RMS is defined as the square root of the average of the 
squared amplitude of the signal.  The units for PPV and RMS velocity are normally in 
inches per second.  Often, vibration is presented and discussed in decibel (dB) units in 
order to compress the range of numbers required to describe vibration.  All PPV and RMS 
velocity levels in this study are in inches per second (inch/sec) and all vibration levels in 
this study are in dB relative to one micro inch per second (abbreviated as VdB). 

Figure 2 on page 6 shows common vibration sources and the human and structural 
response to ground-borne vibration.  The threshold of perception identified by the Federal 
Transit Administration (FTA) is shown to be approximately 65 VdB.  This is equivalent to 
an RMS velocity of approximately 0.00178 inch per second.  The FTA also identifies crest 
factors which relate the RMS velocity to peak particle velocity.  The range in crest factors 
is from 1.7 to 8, which result in PPV of 0.003 to 0.0142 inch per second.  This is within the 
approximate range of the threshold of human perception of 0.01 inch per second.
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Typically, ground-borne vibrations generated by man-made activities attenuate
rapidly with distance from the source of the vibration.  Even the more persistent Rayleigh 
waves decrease relatively quickly.  Man-made vibration problems are therefore usually 
confined to short distances (i.e., 500 feet or less) from the source.

Both construction and operation of development projects can generate ground-
borne vibration.  In general, demolition of structures preceding construction generates the 
highest vibrations.  Construction equipment such as vibratory compactors or rollers, pile 
drivers, and pavement breakers can generate perceptible vibration during construction 
activities.  Heavy trucks can also generate ground-borne vibrations that vary depending on 
vehicle type, weight, and pavement conditions.
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3.0  RECEPTOR LOCATIONS

Some land uses are considered more sensitive to intrusive noise than others, due 
to the types of activities typically involved at the receptor location.  Specifically, residences, 
schools, libraries, religious institutions, hospitals and nursing homes are generally more 
sensitive to noise than are commercial and industrial land uses.  Noise exposure at these 
receptor locations is determined by event noise magnitude and exposure time.

The project site is located approximately five miles northeast of downtown Long
Beach and immediately north of the Long Beach Municipal Airport (Airport).  A majority of 
the site (approximately 238 acres) is located within the City of Long Beach, while the 
remaining portion of the site (approximately 23 acres) is within the City of Lakewood.  In 
general, the project site is bounded by Carson Street on the north, the Airport on the south 
and southwest, Lakewood Boulevard on the east, and the Lakewood Country Club and 
Airport on the west.

The nearest sensitive residential receptors that may be affected by the proposed 
project are the single-family residences located along and north of Carson Street.  Other 
potentially sensitive uses in the more distant area include multi-family and single-family
residential areas, schools, libraries, religious institutions, hospitals and nursing homes. 
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4.0  SIGNIFICANCE CRITERIA

4.1 REGULATORY FRAMEWORK

Many government agencies have established noise standards and guidelines to 
protect citizens from potential hearing damage and various other adverse physiological
and social effects associated with noise and ground-borne vibration.  The Cities of Long 
Beach and Lakewood have adopted a number of policies, which are in part, based on 
federal and state regulations that are directed at controlling or mitigating environmental 
noise effects.  City policies and standards that are relevant for project development and 
operation are discussed below.

4.1.1  Noise

City of Long Beach Municipal Code

Operational Noise Levels

Chapter 8.80 of the Long Beach Municipal Code (LBMC) controls unnecessary, 
excessive and annoying noise and vibration in the City of Long Beach.  However, this 
chapter does not control noise sources that are preempted by other jurisdictions.
Enforcement of these regulations is understood by the City Council to be restricted, in 
addition to other limitations, by the following:

• It is not the intent of this chapter to control aircraft noise at Long Beach Airport 
(Airport).  Federal law controls noise levels of aircraft in flight; and where federal 
preemption does not apply to aircraft on the ground, the appropriate provisions 
of the California Noise Law (Title 21, California Code of Regulations,
Division 2.5) will be applicable.

• Local noise control of motor vehicles operating on public rights-of-way is
preempted by state or federal laws and regulations.

• Noise in occupational environments is controlled by the California Department 
of Industrial Relations, whose Division of Industrial Safety enforces the 1973 
California Occupational Safety and Health Act (CALOSHA).
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As outlined in Section 8.80.150 of the LBMC and presented in Table 1 on page 11,
the City of Long Beach has established maximum exterior noise levels based on land use 
districts.  Noise levels in excess of the levels indicated in Table 1 are conditionally
permitted, depending on the intensity of the noise and the duration of exposure.  As the 
project site is located in District Four the Noise District Map in Section 8.80 of the LBMC 
will need to be updated to reflect land uses designated as part of the project.  As indicated 
in this section, noise levels from stationary sources at an affected property are not to 
exceed:

• The noise standard for that land use district for a cumulative period of more than
thirty minutes in any hour; or

• The noise standard plus five decibels for a combined period of more than fifteen 
minutes in any hour; or

• The noise standard plus ten decibels for a combined period of more than five 
minutes in any hour; or

• The noise standard plus fifteen decibels for a combined period of more than one 
minute in any hour; or

• The noise standard plus twenty decibels, or the maximum measured ambient, 
for any period of time.

As outlined in Section 8.80.170 of the LBMC and presented in Table 2 on page 12,
the City of Long Beach has also established maximum interior noise levels based on land 
use districts.  Noise levels in excess of these levels are conditionally permitted, depending 
on the intensity of the noise and the duration of exposure.  As indicated in this section, 
noise levels inside the dwelling unit are not to exceed:

• The noise standard for a combined period of more than five minutes in any 
hour; or

• The noise standard plus five decibels for a combined period of more than one 
minute in any hour; or

• The noise standard plus ten decibels, or the maximum measured ambient, for 
any period of time.

If the existing interior or exterior ambient noise level exceeds that permissible within 
the noise limit categories, the allowable noise exposure standard is increased to ambient 
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conditions (Section 8.80.150 and 8.80.170 of the LBMC).  In this event, noise levels from 
stationary sources are not to exceed the ambient noise level by 5 dBA.

In addition, Section 8.80.240 of the LBMC provides an exemption to the exterior 
and interior noise limits set forth under Section 8.80.150 and 8.80.170 of the LBMC for 
aircraft within the airport property or within any other aviation-related property abutting it.

Construction Noise

For projects requiring a building or other related permit, construction noise within 
the City of Long Beach is regulated by Section 8.80.202 of the LBMC.  During the week 
(including weekday Federal holidays), construction activities are generally limited to
between the hours of 7 A.M. and 7 P.M.  On the weekend, construction activities are limited 
to between the hours of 9 A.M. and 6 P.M. on Saturdays and are prohibited on Sundays, 
unless a Sunday Work Permit is authorized.  Section 8.80 of the LBMC requires a Noise 
Variance for all construction activity that falls outside the approved construction hours.
The LBMC does not provide specific standards for noise levels associated with
construction activities.  Although there is no upper threshold for construction noise, the 
LBMC Section 8.80 does give the Noise Control Officer authority to address extremely 

Table 1

EXTERIOR NOISE LIMITS

Maximum Noise Levels (dBA) LeqLand Use 
District Land Uses within District Daytime a Nighttime b Anytime

One Predominately residential 50 45 —
Two Predominately commercial 60 55 —

Three Predominately industrial — — 65 c

Four Predominately industrial — — 70 c

Five Airports, freeways, and waterways Regulated by other agencies and laws

a 7:00 A.M. to 10 P.M.
b 10:00 P.M. to 7 A.M.
c Districts Three and Four limits are intended primarily for use at their boundaries rather than 

for noise control within those districts.

Source: LBMC, Section 8.80.150.
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loud or unusual noises (e.g., employee use of radios or other noises not associated with 
the construction activity).2

Airport Noise Compatibility

The City began efforts to control airport-related noise through adoption of an
ordinance more than 20 years ago. These efforts were groundbreaking and precedent 
setting—and they were continuously challenged in the courts. It took more than a dozen 
years to strike a balance between air commerce and community noise exposure. The 
resulting Airport Noise Compatibility Ordinance (LBMC Chapter 16.43), passed in 1995, 
gives Long Beach one of the strictest noise-controlled airports in the United States.  LBMC 
Chapter 16.43 controls the maximum SENEL (Single Event Noise Exposure Limits) limits, 
prohibited activities, cumulative noise limits (CNEL) and noise budgets, compliance with 
noise budgets, violation enforcement, general exemptions, and flight limits.  In addition, the 
Noise Ordinance regulates certain ground-related activities (e.g., touch-and-go practice 
and engine run-ups that occur on Airport property).3  LBMC Chapter 16.43 does not
regulate in-flight aircraft.  The goal of Chapter 16.43 of the LBMC is to prevent
incompatible properties (i.e., residences, churches, and schools) from being exposed to 
noise above 65 CNEL.  In order to achieve this goal, CNEL budget and enforcement limits 

2    “Noise Control Officer” means the city officer appointed by the city manager to direct the noise control 
office.

3 To determine compliance with LBMC Chapter 16.43, aircraft approach and departure SENEL noise levels 
are monitored by a comprehensive noise monitoring system which is made up of 18 noise monitors 
located throughout the City of Long Beach and within the City of Lakewood.  The monitors are
concentrated northwest and southeast of the Runway 12/30 as air carrier aircraft use this runway and are 
the predominant noise source at the Airport.

Table 2

INTERIOR NOISE LIMITS

Maximum Noise Levels (dBA) LeqLand Use 
District Land Uses within District Daytime a Nighttime b Anytime

All Residential 45 35 —
All School 45 — —
All Hospital, designated quiet zone — — 40

a 7:00 A.M. to 10 P.M.
b 10:00 P.M. to 7 A.M.

Source: LBMC, Section 8.80170.
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have been established for five separate user groups (i.e., air carrier, charter, commuter, 
general aviation, and industrial) based on the baseline year of 1989-90.  Baseline noise 
budgets were established by the actual monitored noise levels of each group during the 
cumulative 12-month period from November 1, 1989, to October 31, 1990.  CNEL noise 
contours for the purpose of compliance with LBMC Chapter 16.43 noise budget and 
enforcement limits are provided in Figure 3 on page 14.  As illustrated, the noise contours 
generally extend from northwest to southeast due to the larger aircraft associated with 
Runway 12/30.

With the exception of general aviation, all aircraft are required to comply with the 
Federal Aviation Regulations Part 36 Stage 3 noise standards and operations are limited 
to between 7 A.M. and 10 P.M.  The commuter and air carriers are allowed not less than 25 
and 41 flights per day, respectively.  The number of flights for commuter and air carriers 
may be increased as long as the cumulative noise exposure levels do not exceed the 
noise budget for each user group.  As for general aviation and charter operations, the 
number of flights is not specified or limited.  However, if noise levels from one or both of 
the user groups exceeds its cumulative noise budget, voluntary noise reduction measures 
will be instituted by the respective noise committee.  If these voluntary procedures do not 
sufficiently reduce the cumulative noise levels after two calendar quarters, mandatory
reductions must then be implemented.  Lastly, the number of annual flights for industrial 
operations is limited to the number of flights during the 12-month period ending October 
31, 1990, as adjusted to account for flights associated with aircraft manufacturing and 
testing that were under design during this time period but had not yet entered service.  The 
number of flights may be increased pending compliance with the applicable noise budget.

Chapter 16.43 of the LBMC also regulates certain types of activities (e.g., touch-
and-go practice and engine run-ups) and establishes permissible SENEL for categories of
Airport users in order to reduce each group’s cumulative noise levels, which are presented 
in Table 3 on page 15.  However, this chapter does not establish acceptable land use 
noise levels related to SENEL from the Airport.  Touch-and-go operations are only
permitted at the Airport between 7 A.M. and 7 P.M. on weekdays and between 8 A.M. and 
3 P.M. on Saturdays, Sundays, New Year’s Day, Memorial Day, Independence Day, Labor 
Day, Thanksgiving Day and Christmas Day.  Engine run-ups are permitted only between 
the hours of 7 A.M. and 9 P.M. on weekdays and 9 A.M. and 9 P.M. on weekends and 
holidays.  Such run-ups may be conducted only at locations designated for such purposes 
by the Airport Manager.
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City of Long Beach General Plan Noise Element

The Noise Element of the City of Long Beach General Plan suggests criteria for 
maximum acceptable outdoor and indoor noise levels based on land use type.4  The 
criteria are presented in Table 4 on page 16.  The criteria are for planning purposes only 
and do not carry any regulatory authority.

Contained within the City of Long Beach General Plan Noise Element are five 
general goals that can be summarized by the following statement: the City desires to attain 
a healthier and quieter environment for all of its citizens while maintaining a reasonable 
level of economic progress and development.  The five general goals are as follows:

1. To improve and preserve the unique and fine qualities of Long Beach and 
eliminate undesirable and harmful elements.

2. To develop a well balanced community the offers planned and protected 
residential districts, well distributed commercial districts, planned and
restricted industrial districts, and a coordinated circulation system that

4 The Noise Element of the City of Long Beach General Plan was adopted on March 25, 1975.

Table 3

MAXIMUM SENEL LIMITS FOR ALL NON-GOVERNMENTAL OPERATIONS AT LONG BEACH 
AIRPORT

Runway
7 A.M. to 10 P.M.

(Departure/Arrival)

10 P.M. to 11 P.M. and 
6 A.M. to 7 A.M.

(Departure/Arrival)
11 P.M. to 6 A.M.

(Departure/Arrival)

Noise
Monitoring

Station Number

30 102.5/101.5 90/90 79/79 9/10
12 102.5/101.5 90/90 79/79 10/9

25R 92/88 a a 6/15/2
25L 95/93 a a —
7R 95/92 a a 2/5
7L 88/92 a a 1/6

a Except in case of emergency or air traffic direction, all aircraft operations between the hours of 10 P.M.
and 7 A.M. are limited to runways 30 and 12.

Source:  Chapter 16.43 of the LBMC, 1994; PCR Services Corporation, 2004.
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provides for the fast, safe, and efficient movement of people and
commodities.

3. To improve the urban environment in order to make Long Beach a more 
pleasant place to live, work, play, and raise a family.

4. To establish noise policy guidelines and promote noise abatement action 
programs.

5. To develop specific neighborhood noise plans with the participation of
resident citizen groups.

In addition, the Noise Element contains a list of more specific goals and strategies 
related to land use planning, the general noise environment, transportation noise,
construction and industrial noise, population and housing noise, and public health and 
safety that can be summarized as follows:

• To protect and preserve both the property rights of owners and the right to 
quietness of the citizenry at large.

• To make the City a quieter, more pleasant place in which to live.

• To diminish transportation noise impacts on the population.

Table 4

CITY OF LONG BEACH NOISE CRITERIA

Outdoor Indoor

Major Land Use Type
Maximum Single 

Hourly Peak L10
a L50

a Ldn
b

Residential (7 A.M. to 10 P.M.) 70 55 45 45
Residential (10 P.M. to 7 A.M.) 60 45 35 35
Commercial (anytime) 75 65 55 —
Industrial (anytime) 85 70 60 —

a L10 and L50 are the time-varying noise levels that would be exceeded 10 and 50 percent of the time.
b Ldn is a 24-hour average of A-weighted noise levels with a nighttime adjustment of 10 dBA to reflect 

increased sensitivity to noise during the hours of 10 P.M. to 7 A.M.

Source:  Noise Element of the City of Long Beach General Plan, 1976; PCR Services Corporation, 2004.
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• To respond to demands for a reasonably quiet environment this is compatible 
with both existing ambient noise levels and continuing building (i.e., construction 
noise) and industrial development.

• To reduce both noise exposure to the population and noise level outputs
generated by the population.

• To attain the lowest possible level of harmful effects of noise on people by the 
implementation of information, monitoring, and advisory programs.

The Noise Element of the City of Long Beach General Plan recommends a
numerical criteria to judge whether noise from construction and demolition sites is
reasonable or not.  In considering what criteria will be appropriate in the daytime, most 
weight is given to the following factors:

1. The noise should not interfere unduly with lives and the work of people in
nearby buildings. 

2. The work on most construction and demolition sites does not last very long, 
usually for some weeks or months at most. 

3. A great deal of building is done in urban areas where there is noise from other 
sources, such as traffic.

4. The efficiency of the building industry depends upon the use of machines.

5. Any criterion must be economically and operationally practicable for contractors. 

Based on the above mentioned factors, the Noise Element of the City of Long 
Beach General Plan suggests an acceptable construction noise level, where an average 
maximum noise level outside the nearest building at the window of an occupied room
closest to the site boundary, should not exceed:

• 70 dBA in areas away from main roads and sources of industrial noise; and

• 75 dBA in areas near main roads and heavy industries.
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City of Lakewood Municipal Code

Operational Noise

Noise in residential areas is addressed in Section 9376 of the Lakewood Municipal 
Code (LMC).  In the City of Lakewood, no person within any area zoned for residential use 
or any area adjacent thereto may operate air conditioners, mechanical equipment or 
machinery, which causes the noise level at the residential property line to exceed 65 dB 
Leq.  Section 9347 of the LMC limits commercial noise levels to 60 dBA Leq, as measured 
at the property line of residentially zoned or occupied property.  Similarly, Section 9368 of 
the LMC limits heavy manufacturing noise to 60 dBA Leq, as measured at the property line 
of residentially zoned property, or otherwise 70 dBA Leq.  No other applicable operational
noise standards were identified in the LMC.

Construction Noise

Section 8020 of the LMC regulates construction noise within the City of Lakewood.
Construction activities are generally limited to between the hours of 7 A.M. and 7 P.M.
Monday through Saturday, and 9 A.M. and 7 P.M. on Sundays within 500 feet of a
residential zone.  However, specific construction noise level standards are not provided 
within the LMC.

City of Lakewood General Plan

The City of Lakewood General Plan does not identify any planning standards with 
respect to noise levels.  The Noise Element of the General Plan does specify the types of 
land uses that are noise sensitive including residential uses, convalescent and rest homes, 
hospitals, libraries, churches, and schools.  The following General Plan policies are
applicable to the proposed project:

Policy 1.1—Ensure that new and expanded commercial projects do not generate 
adverse noise impacts on adjacent residential areas.

Los Angeles County

State law requires the creation of Airport Land Use Commissions (ALUCs) to
coordinate planning efforts for those areas surrounding public use airports.  Under the Los 
Angeles County Department of Regional Planning, the Regional Planning Commission is 
responsible for acting as the ALUC for airports in Los Angeles County, including the Long 
Beach Municipal Airport.  Although the ALUC does not have jurisdiction over airport



4.0  Significance Criteria

PacifiCenter @ Long Beach City of Long Beach
State Clearinghouse No. 2001051048 January 2004

Page 19

PRELIMINARY WORKING DRAFT – Work-in-Progress

operations, it has been given the authority to review and make recommendations
regarding local agency regulations.

One of the primary functions of the ALUC is to ensure compatibility between aircraft 
noise and various land uses.  The Los Angeles County Comprehensive Airport Land Use 
Plan (ALUP) provides policies related to noise levels and sources associated with airport 
operations.  These policies include:

• N-1: Use the CNEL method for measuring noise impacts near airports in
determining suitability for various land use types.

• N-2: Require sound insulation to insure a maximum interior 45 CNEL in new 
residential, educational, and health-related uses in areas subject to exterior
noise levels of 65 CNEL or greater.

• N-3: Utilize the Table Listing Land Use Compatibility for Airport Noise
Environments in evaluating projects within the planning boundaries.

• N-4: Encourage local agencies to adopt procedures to ensure that prospective 
property owners in aircraft noise exposure areas above a current or anticipated 
60 CNEL are informed of these noise levels associated with high noise
exposure.

California Department of Transportation, Division of Aeronautics 

In 1990, California legislation (AB 4164) directed the California Department of
Transportation (Caltrans), Division of Aeronautics, to develop and implement a program to 
assist in the training and development of airport land use commissions.  Caltrans
published the Airport Land Use Planning Handbook (Handbook) in 1993, with a revised 
version published in 2002, to satisfy these requirements.  As discussed in Section V.E., 
Hazards, the Handbook provides recommendations and suggestions for consideration by 
individual airport land use commissions, counties and cities in developing an airport land 
use plan.  With regard to noise, the Handbook provides discussion on the nature of airport 
noise, the effects of noise on people, established regulations and policies, noise exposure 
measurement issues, and determination of acceptable noise levels.  The Handbook
suggests land use compatibility criteria, stating that residential uses in urban areas should 
not be located within the 65 dB CNEL contour.

Title 21 of the California Code of Regulations, Division 2.5 (Caltrans, Division of 
Aeronautics), requires a minimum standard of exterior sound transmission control for 
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residential buildings that are located within the 65 CNEL contour such that internal noise
levels due to external noise sources should not exceed 45 dB (CNEL) for habitable rooms.

California Department of Health, Office of Noise Control 

The California Department of Health establishes noise criteria for various land uses.
Figure 4 on page 21 identifies the typically acceptable limit of noise exposure for various 
land use categories.  Figure 4 shows that the noise exposure for a residential land use is 
“normally acceptable” when the CNEL at exterior residential locations is equal to or below 
60 dBA, “conditionally acceptable” when the CNEL is between 60 to 70 dBA, “normally 
unacceptable” when the CNEL is between 70 to 75 dBA, and “clearly unacceptable” when 
the CNEL is greater than 75 dBA. For office and industrial land uses a CNEL of 75 dBA is 
considered “normally acceptable,” while a CNEL level of greater than 75 dBA is
considered “normally unacceptable.”  These guidelines apply to noise sources such as
vehicular traffic.

4.1.2  Ground-Borne Vibration

4.1.2.1  City of Long Beach

The City of Long Beach does not have any adopted standards for ground-borne
vibration associated with construction activities.5

Policies and standards related to operational ground-borne vibration are provided in
Section 8.80.200 of the LBMC, where the operation of any device that creates a vibration 
which is above the vibration perception threshold of an individual at or beyond the property 
boundary of the source if on private property, or at 150 feet from the source if on a public 
space or public right-of-way is a code violation.  The Ordinance defines the vibration
perception threshold as the minimal ground- or structure-borne vibrational motion
necessary to cause a normal person to be aware of the vibration by such direct means as, 
but not limited to, sensation by touch or visual observation of moving objects.  The 
perception threshold is presumed to be 0.001 g’s in the frequency range 0 to 30 hertz and 
0.003 g’s in the frequency range between 30 to 100 hertz, which is equivalent to a peak 
velocity in terms of RMS of 0.01 inches per second over the range of 1 to 100 hertz.

5  However, the Federal Transit Authority (FTA) provides a construction equipment vibration damage
threshold criterion of 0.20 inches per second PPV for fragile buildings (U.S.DOT, 1995).
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4.1.2.2  City of Lakewood

There are no adopted City of Lakewood policies or standards for ground-borne
vibration.

4.2 THRESHOLDS OF SIGNIFICANCE

In general, impacts to noise will be considered significant if the project will result in:

• Exposure of persons to or generation of noise levels in excess of standards 
established in the local general plan or noise ordinance, or applicable standards 
of other agencies;

• Exposure of persons to or generation of excessive ground-borne vibration or 
ground-borne noise levels;

• A substantial permanent increase in ambient noise levels in the project vicinity 
above levels existing without the project;

• A substantial temporary or periodic increase in ambient noise levels in the 
project vicinity above levels existing without the project; or

• For a project located within an airport land use plan or, where such a plan has 
not been adopted, within two miles of a public airport or public use airport, will 
the project expose people residing or working in the project area to excessive 
noise levels.

In order to determine if the project exceeds any of the general thresholds listed 
above, more specific noise thresholds are typically applied.  The following specific
significance thresholds were used to evaluate the project’s short-term construction and 
long-term operations impacts.  These thresholds are based on applicable federal, state, 
and local policies and regulations described earlier.

4.2.1  Construction Noise

Neither the City of Long Beach nor the City of Lakewood have established
significance thresholds for construction noise impacts.  In the absence of such thresholds 
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and consistent with thresholds often used in other jurisdictions, including the City of Los 
Angeles, a significant impact associated with construction noise will result if : 6

• Project construction activities lasting more than 10 days in a three month period 
will exceed existing ambient exterior noise levels by 5 dBA Leq or more at a 
noise sensitive use.

In addition, an evaluation of Lmax noise levels is provided as part of the construction 
impact analysis.  However, neither the City of Long Beach nor the City of Lakewood have 
established significance thresholds, and as such, the Lmax discussion is provided for
informational purposes only.

4.2.2  Roadway Noise

Mobile noise sources, such as project-generated traffic traveling on public
roadways, are exempt from the requirements of the Cities of Long Beach and Lakewood 
Municipal Codes but still subject to CEQA.  Therefore, the City of Long Beach and the City 
of Lakewood use the State Noise/Land Use Compatibility Matrix, provided earlier in Figure
4 on page 21, to define acceptable mobile source noise levels.  Thus, a significant impact 
will occur if any of the significance thresholds listed below are exceeded: 

• Project traffic causes an increase in CNEL along any roadway segment by 
5 dBA or more when the CNEL is within the acceptable range as shown on the 
Community Compatibility Matrix.

• Project traffic increases the CNEL along any roadway segment by an audible 
amount (3 dBA or more) and causes the noise levels to move from acceptable 
range to unacceptable range as shown on the Community Compatibility Matrix.

4.2.3  Airport Noise

In compliance with California Title 21, Caltrans’ California Airport Land Use
Planning Handbook, and FAA Guidelines, a significant impact will occur if proposed
residential uses and associated outdoor recreational areas were located within the Airport 
65 CNEL contour based upon the maximum-expected operating scenario allowed by
LBMC Chapter 16.43.

6 L.A. CEQA Thresholds Guide, August 2001.
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4.2.4  Aviation-Related Uses

In compliance with Chapter 16.43 of the LBMC, a significant impact will occur if 
proposed aviation-related uses will result in aircraft using the Long Beach Airport that will 
not comply with the Noise Ordinance SENEL limitations.

4.2.5  On-Site Activities

The criteria and guidelines identified in the Regulatory Framework section above 
were used to determine operational noise impacts.  Within the portion of the project site 
located within the City of Long Beach, a significant impact associated with on-site activities 
(i.e., aviation-related uses, mechanical, equipment, parking facilities) will occur during 
daytime (7:00 A.M. to 10:00 P.M.) and nighttime (10:00 P.M. to 7:00 A.M.) hours if:

• Exterior noise levels for predominantly residential or commercial uses exceed 
those set forth by Section 8.80.150 of the LBMC and presented in Table 1 on
page 11.  Noise levels in excess of the levels indicated in Table 1 are
conditionally permitted, depending on the intensity of the noise and the duration 
of exposure.  Specifically, noise levels may not exceed the exterior noise
standard for a cumulative period of more than thirty minutes in any hour; or plus 
five decibels for a combined period of more than fifteen minutes in any hour; or 
plus ten decibels for a combined period of more than five minutes in any hour; 
or plus fifteen decibels for a combined period of more than one minute in any 
hour; or plus twenty decibels for any period of time (maximum noise level). 7

• Interior noise levels for residential uses exceed those set forth by Section
8.80.170 of the LBMC and presented in Table 2 on page 12.  Noise levels in 
excess of the levels indicated in Table 2 are conditionally permitted, depending 
on the intensity of the noise and the duration of exposure.  Specifically, noise 
levels may not exceed the interior noise standard for a cumulative period of
more than five minutes in any hour; or plus five decibels for a combined period 
of more than one minute in any hour; or plus ten decibels for any period of time 
(maximum noise level). 8

7 If the existing exterior ambient noise level exceeds that permissible within the noise limit categories, the 
allowable noise exposure standard is increased to ambient conditions (Section 8.80.150 of the LBMC).  In 
addition, Section 8.80.240 of the LBMC (vehicle, motorboat or aircraft repair and testing) provides an 
exemption to the exterior noise limits (Section 8.80.150 of the LBMC) for aircraft within the airport property 
or within any other aviation-related property abutting it.

8 If the existing interior ambient noise level exceeds that permissible within the noise limit categories, the 
allowable noise exposure standard is increased to ambient conditions (Section 8.80.170 of the LBMC).

(Footnote continued on next page)

PRELIMINARY WORKING DRAFT – Work-in-Progress
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In addition, a significant impact will occur as a result of on-site activities in the City 
of Lakewood portion of the site if:

• In accordance with the LMC, any person within any area zoned for residential 
use or any area adjacent to residential use operates air conditioners,
mechanical equipment, or mechanical machinery that causes the noise level at 
the residential property line to exceed 65 dBA Leq.9

• In accordance with the LMC, commercial noise levels exceed 60 dBA Leq at 
residentially zoned or occupied property.10

4.2.6  Ground-Borne Vibration

The City of Long Beach and Lakewood do not have any adopted policies or
standards for construction ground-borne vibration.  However, the Federal Transit Authority 
(FTA) provides a construction equipment vibration damage threshold criterion of 0.20 
inches per second PPV for fragile buildings (U.S.DOT, 1995).  In the absence of any City 
significance thresholds for vibration associated with construction, an exceedance of the 
FTA standard was used to determine construction vibration impacts. 

The City of Long Beach’s vibration perception criteria described above will be used
to evaluate potential impacts associated with operation of the project site.  A significant 
impact will occur if;

• Project operation activities cause a RMS of 0.01 inch/sec at or beyond the 
property boundary of the source if on a private property or at 150 feet from the 
source if on a public space.

Section 8.80.240 of the LBMC (vehicle, motorboat or aircraft repair and testing) provides an exemption to 
the interior noise limits (Section 8.80.170 of the LBMC) for aircraft within the airport property or within any 
other aviation-related property abutting it.

9 LMC, Section 9376.
10 LMC, Section 9347.
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4.3 PROJECT FEATURES

4.3.1  Construction

The following project features will be included to reduce noise levels in the
surrounding communities and on-site proposed residential uses.

• The project applicant will provide a construction relations officer to serve as 
liaison with surrounding communities and on-site residents.

• All construction equipment, fixed or mobile, shall be equipped with properly
operating and maintained muffler exhaust systems.

• Construction activities will be scheduled to the extent feasible so as to avoid 
operating several pieces of equipment simultaneously, which causes high noise 
levels.

• Engine idling from construction equipment such as dozers and haul trucks will 
be limited, to the extent feasible.

• Construction routes will be established to avoid residential streets in order to 
prevent noise and vibration impacts in residential areas.  Generally, construction 
delivery and haul trucks will access the project site from I-405 along Lakewood 
Boulevard or along Cherry Boulevard.

4.3.2  Residential

Project features will be incorporated to provide insulation for all residential buildings 
on the project site to reduce interior noise levels below 45 dBA CNEL.  Achieving this level 
of sound insulation may include the following:  (1) air-conditioning/mechanical ventilation 
such that the units will not have to rely on open windows for ventilation; (2) dual insulating 
glazed systems; (3) doors and windows opening to the exterior with acoustical seals;
(4) adding insulation to attics; and/or (5) fitting chimneys and vents with dampers and/or 
acoustic louvers.11, 12  The residential developer will incorporate necessary measures

11 The primary path of aircraft noise into buildings is usually through the windows, so the acoustical
performance of buildings is strongly dependent upon the type, location, and size of windows.  If the 
windows are acoustically treated, then other building components become acoustically significant.  For 
this reason, sound insulation programs almost always include windows and doors with acoustically rated 
assemblies.  In addition, most programs include insulation of attic spaces, and sealing or baffling of 
openings and vents to limit the effects of other common building elements on the interior noise levels.
Fireplaces may also be treated with chimney cap dampers or glass doors.  The use of these measures 
can provide up to 35 dB aircraft noise reduction (California Airport Land Use Planning Handbook, January 
2002).
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during the detailed design stage of the project to comply with the minimum sound 
insulation design standard and will appoint an acoustical consultant to confirm that the 
proposed residential buildings will achieve this standard.  The project features included to 
reduce noise levels at residences from aircraft noise will also serve to reduce noise levels 
from parking facilities.

The project will also limit the development of residential uses in close proximity to 
the Boeing Enclave until such time that run-up activities permanently cease in the 717 
Run-up area.  Also, Boeing will preferentially use the testing positions along the southern 
side of the Boeing Enclave (Numbers 1-6).  These testing positions have the tail end of the 
planes (i.e., engines) facing towards the airport and, more importantly, away from
proposed residences. 

In addition, all persons purchasing, leasing, or renting residential land or property 
within the PacifiCenter development will be required to sign an “acknowledgement
covenant” which acknowledges the fact that residential properties are near an airport, that 
there may be low level aircraft overflights, and that there may be noise impacts because of 
proximity to the Airport and overflights.  In addition, the acknowledgment convenat shall 
acknowledge the avigation easements, which waive the right to take legal action in
connection with aircraft noise.

4.3.3  Parking Facilities

The floors of parking structures will utilize a broom finish to minimize noise from 
tires and 42-inch solid spandrels will be used to reduce noise transmission.  Parking 
structures will also include walls or barriers in the design that block the line-of-site from 
sensitive receptors to parking stalls.  Landscaping will be provided along the exterior of all 
parking structures and surface parking lots to assist in buffering noise. In addition, project
features specified above to reduce noise levels at residences from aircraft noise will also 
reduce noise levels from parking facilities.

4.3.4  66kV Substation

A 66-kV substation with a maximum footprint of approximately 305 feet by 230 feet 
is proposed within either the Commercial or Housing areas of the site.  As discussed in 
Section V.M. Energy, this substation is anticipated to be developed around the year 2009 
and will serve the project site as well as other off-site areas.   An illustration of potential
areas within the site that may be utilized for this substation is provided in Section III, 

12 Martin Newson & Associates, Acoustical Requirements for Developers of Residential Components at 
PacifiCenter @ Long Beach, July 2001.
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Project Description.  If located in the residential portion of the project site or fronting A 
Street in the commercial area, the substation will be a low profile structure (equipment will 
be approximately 12 feet in height) with underground feed lines, with an eight-foot
perimeter masonry screen wall located at the building setback line, and associated
perimeter landscaping between the right-of-way and the wall consisting of trees, shrubs, 
and ground cover. If the substation is located in the commercial area not fronting on A 
Street, the equipment will be approximately 20 feet in height and will include an eight-foot
masonry wall located at the building setback line with landscaping between the right-of-
way and the wall.  Such landscaping will include trees, shrubs, and ground cover.

4.3.5  Mechanical Equipment

All mechanical equipment will incorporate noise control measures to ensure that 
City of LBMC and LMC requirements are satisfied.
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5.0 EXISTING CONDITIONS

5.1 NOISE MEASUREMENTS

Short-term, 15-minute noise measurements were conducted at five segments of 
arterial roadways at the rights-of-way to determine ambient noise levels in the project area.
Figure 5 on page 30 shows the measurement locations.  The measurement locations were 
selected based on their proximity to the project site and were focused on sensitive land 
uses.  The measurement data indicate Leq levels ranging from 68.0 to 75.1 dBA during the 
peak traffic hours, and levels ranging from 64.0 to 73.5 dBA during the off-peak hours.
These noise levels are indicative of noise levels at the right-of-way and noise levels at
more distant locations will be substantially less.  As an example, a typical four-lane
roadway with a sidewalk will result in a 3-dBA reduction in noise levels approximately 
14 feet from the right-of-way and a 6-dBA reduction will occur approximately 48 feet from 
the right-of-way. A 24-hour measurement was also conducted on the northern end of the 
project site, 15 feet from the right-of-way of Carson Street.  The measurement resulted in 
an Leq of 69.9 dBA, with a CNEL of 73.6 dBA. Table 5 on page 31 provides a summary of 
the noise measurement data.

5.2 EXISTING NOISE

According to Section 8.80 of the LBMC, the project site is located within District 
Four, which limits noise at its boundary to 70 dB at any time.13  The project site and nearby 
vicinity are primarily exposed to noise generated by traffic on the surrounding roadways 
and freeways, noise generated by operations at the Airport including aircraft takeoffs and 
landings, noise generated by engine testing at Boeing’s engine run-up area, and noise 
generated by the separate and ongoing remediation efforts pursuant to the LARWQCB 
Cleanup and Abatement Order 95-048.  Each of these noise sources is discussed in the 
following sections.

13 The Noise District Map in Section 8.80 of the LBMC may have to be updated to reflect land uses 
designated as part of the project.
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Table 5

AMBIENT NOISE MEASUREMENT DATA

A-Weighted Sound Pressure Level (dBA)

Measurement
Number a Time Duration b,c Lmax Lmin Leq

1 07:03
10:05
14:52
16:05
19:33
22:30

15 minutes
15 minutes
15 minutes
15 minutes
15 minutes
15 minutes

83.1
78.9
93.0
82.4
80.5
77.2

52.6
49.7
52.9
55.1
51.8
46.0

73.9
67.4
70.5
69.4
69.1
65.5

2 07:24
10:27
13:04
16:32
19:55
22:52

15 minutes
15 minutes
15 minutes
15 minutes
15 minutes
15 minutes

83.0
84.2
81.9
80.5
78.2
93.9

47.1
50.5
49.6
50.0
47.5
44.9

72.7
70.8
70.6
71.0
68.3
69.2

3 07:43
10:51
13:23
16:58
20:20
23:15

15 minutes
15 minutes
15 minutes
15 minutes
15 minutes
15 minutes

81.6
81.9
87.0
86.5
81.0
79.9

49.4
54.6
54.2
48.0
51.7
44.4

72.5
72.7
73.5
75.1
71.1
67.4

4 08:03
11:12
13:51
17:20
20:45
23:40

15 minutes
15 minutes
15 minutes
15 minutes
15 minutes
15 minutes

83.6
79.4
80.8
80.9
79.2
79.5

47.3
50.3
49.5
49.4
46.8
44.0

68.0
69.7
69.9
72.5
68.7
67.3

5 08:24
11:42
14:15
17:42
21:10
00:02

15 minutes
15 minutes
15 minutes
15 minutes
15 minutes
15 minutes

85.0
82.7
85.6
82.0
76.6
77.0

53.9
53.8
51.7
55.4
50.4
45.1

71.9
72.7
70.9
72.1
67.0
64.0

6 09:00 24 hours 91.9 38.15 69.9

a Receptor locations are shown on Figure 5.
b The 15-minute measurements were conducted August 8, 2001, for each time period as follows:

morning peak (7 to 9 A.M.), midmorning (10 A.M. to 12 P.M.), midday (1 to 3 P.M.), evening peak 
(4 to 6 P.M.), late evening (7 to 9 P.M.), and nighttime (10 P.M. to 12 A.M.).

c The 24-hour measurement was conducted August 7-8, 2001.  The calculated CNEL is 73.6.

Source:  PCR Services Corporation, 2004.
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5.2.1  Traffic Noise

Traffic noise at the project site and at nearby receptors is attributed to vehicle 
movements on the surrounding arterial system.  The noise levels generated by existing 
traffic on these roadways have been estimated using the Federal Highway Administration 
(FHWA) traffic noise prediction model and existing traffic data provided by Crain and 
Associates.14 Figure 5 on page 30 shows the measurement locations and land use 
categories. Table 6 on page 33 provides the estimated existing traffic noise levels at these 
locations.

The predicted CNEL from existing vehicular traffic range from 56.2 to 70.9 dBA at 
50 feet from the right-of-way of the analyzed roadway segments.  The existing CNEL from 
traffic along the analyzed roadway segments and traffic volumes are provided in
Table A-1.  These noise levels are representative of conditions immediately adjacent to 
the right-of-way and decrease as the distance from the roadway is increased or as
features such as block walls, structures or landscaping are introduced.15

5.2.2  Long Beach Airport

The proposed PacifiCenter project is located immediately north of the 1,166 acre 
Airport which is designated as a non-hub airport (i.e., serving less than 0.05 percent of the 
total nation-wide enplanements) with 350,603 annual operations (landings and takeoffs) in 
2002.  The airport serves a large number of private non-commercial aircraft and is one of 
the nation’s busiest airports in terms of general aviation activity, in which 93 percent of the 
annual operations are general aviation.16, 17  The remaining seven percent of the
operations are as follows:  five percent of the operations is by air carrier, two percent is by 
commuter carrier, and less than one percent is by 

14 The actual short-term (15-minute) measurements are consistent with the modeled traffic noise levels.  The 
FHWA traffic noise model (FHWA-RD-77-108) was used to model existing and all future Leq traffic noise 
levels.  This methodology allows for evaluation of the Average Daily Traffic Volumes provided by the 
Traffic Technical Report.  This methodology also avoids use of inaccurate data that often results from 
monitoring during atypical traffic conditions (e.g., periods with reduced or increased vehicle volumes over 
a specific time frame which can generate atypical noise conditions).  Such atypical traffic conditions are 
generally unpredictable.

15 A typical four-lane roadway with a sidewalk will result in a 3-dBA reduction in noise levels approximately 
14 feet from the right-of-way and a 6-dBA reduction approximately 48 feet from the right-of-way.

16 Long Beach Airport, LGB Monthly Airport Activity Report, December 2002.
17 General aviation is defined as activity other than operation by air carrier, commuter carrier, industrial 

operations, charter operations, and public aircraft (i.e., private non-commercial aircraft).
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Table 6

PREDICTED EXISTING VEHICULAR TRAFFIC NOISE LEVELS

Predicted Existing CNEL (dBA)
at Referenced Distances from 

Roadway Right-of-Way
Analyzed
Segments Roadway Segment at Right-of-Way Land Use Adjacent 50 Feet 100 Feet

1 Atlantic Ave. North of Carson St. Commercial 73.4 69.4 67.3

2 Bellflower Blvd. North of Carson St. Residential 73.5 69.3 67.2

3 Candlewood St. West of Lakewood Blvd. Residential 72.7 68.0 65.7

4 Carson St. West of Lakewood Blvd. Residential 58.4 61.1 59.7

5 Carson St. East of Lakewood Blvd. School 57.8 60.5 59.1

6 Carson St. East of Clark Ave. Residential, Park 57.8 60.7 59.3

7 Cherry Ave. North of Carson St. Residential 71.1 68.6 67.0

8 Clark Ave. North of Conant St. Residential 73.4 68.3 66.0

9 Clark Ave. South of Conant St. Residential 70.4 67.2 65.4

10 Conant St. East of Lakewood Blvd. Golf Course 60.7 56.2 54.0

11 Conant St. East of Clark Ave. Residential 61.3 56.8 54.6

12 Cover St. West of Paramount Blvd. Commercial 71.0 65.4 63.1

13 Lakewood Blvd. North of Carson St. Residential 74.7 70.2 68.0

14 Lakewood Blvd. North of Wardlow Rd. Golf Course 75.1 70.9 68.7

15 Orange Ave. South of Wardlow Rd. Residential, School 72.2 67.5 65.3

16 Paramount Blvd. South of Del Amo Blvd. Residential 67.5 65.5 64.2

17 Paramount Blvd. North of Carson St. Residential, School 67.1 65.2 63.8

18 Paramount Blvd. South of Carson St. Commercial 71.1 66.3 64.1

19 Wardlow Rd. West of Cherry Ave. Residential 69.0 65.4 63.5

20 Wardlow Rd. East of Cherry Ave. Commercial 67.0 63.3 61.4

21 Wardlow Rd. East of Lakewood Blvd. Golf Course 67.5 63.9 61.9

Source:  PCR Services Corporation, 2004.
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industrial.18, 19  In 2002, the airport handled approximately 58,600 tons of air cargo.  In 
addition, between August 2001 and 2003, the number of passengers has increased from 
600,000 annual passengers to almost 3,000,000 annual passengers.  The Airport includes 
scheduled flights by America West, American, Airborne Express, Federal Express,
Horizon, Jet Blue Airways, and United Parcel Service.20

The Airport has five runways, ranging in total length from 4,267 feet to 10,000 
feet.21  There are two sets of parallel runways aligned in an east-west (7L/25R and 
7R/25L) and north-south (16L/34R and 16R/34L) direction forming a rectangle, and an 
additional 10,000-foot runway (Number 12/30) that is aligned in a northwest-southeast
direction splitting the two sets of runways.  All of the runways are used for general aviation.
Runway 12/30 is used for commercial flights as well as general aviation.  Runway 7L/25R 
is used as the back-up runway for commercial flights, but is typically used only during rare 
circumstances (e.g., during repaving of Runway 12/30).  Airport runways are identified in 
Figure 3 on page 14 as they relate to the project site and runway utilization characteristics
are provided in Table 7 on page 35.

The City of Long Beach Airport Bureau monitors aircraft noise levels at several 
locations around the airport.  Noise from daily operations, including takeoffs and landings 
are calculated in terms of CNEL, from which noise contours are developed.  This data is 
updated on a quarterly basis in compliance with California Title 21 of the California Code 
of Regulations.  Noise reports and noise contours are prepared quarterly to determine 
whether user groups are operating within their individual noise budgets, and the reports 
are submitted to the County of L.A., which monitors residential and other sensitive land 
uses in areas impacted by greater than 65 dBA CNEL.  The most recent Long Beach 
Airport Noise Report demonstrates compliance with the LBMC Chapter 16.43 noise
budget, in which the noise contours were within the noise budget contours provided in
Figure 3 on page 14.22  As illustrated, the noise contours generally extend from northwest 

18 Long Beach Airport, LGB Monthly Airport Activity Report, December 2002.
19 Air carrier is defined as a scheduled carrier operating aircraft having a certified maximum takeoff weight of 

75,000 pounds or more, transporting passengers or cargo.  Commuter carrier is defined as a scheduled 
carrier operating aircraft having a certified maximum takeoff weight of less than 75,000 pounds,
transporting passengers or cargo.  Industrial operation refers to aircraft over 75,000 pounds for purposes 
of production, testing, remanufacturing, or delivery by or under the control of a manufacturer based at the 
Long Beach Airport.

20 Long Beach Airport, LGB Monthly Airport Activity Report, December 2002.
21 Measured end to end of pavement.  There is a short piece of pavement at the south and north ends of 

Runway 16/34 that is not counted as pavement or as a stopway probably because of an east-west
taxiway at the end.

22 Acoustical Analysis Associates, Incorporated, Analysis of Long Beach Airport Noise Monitoring Data for 
the First Quarter of 2003, May 19, 2003. 
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to southeast due to the larger aircraft associated with Runway 12/30.  The 70-CNEL
contour is generally contained within the Airport boundaries.  However, the 65-CNEL
contour extends to approximately the intersection of Carson Street and Cherry Street.  As 
shown in Figure 3, the southwestern portion of the project site is within the 65-CNEL
contour.

The Airport’s noise monitoring system is made up of 18 noise monitors located 
throughout the City of Long Beach and one within the City of Lakewood.  The monitors are 
concentrated northwest and southeast of the Runway 12/30 as air carrier aircraft use this 
runway and are the predominant noise source at the Airport.  Monitoring Station No. 14 is 
the most representative station for the Lakewood portion of the project site and is located 
near Pixie Avenue and Greenmeadow Road within the City of Lakewood (see Figure 3 on
page 14).  Monitoring data from Station Number 14 for the last consecutive 12-month
period ending in the first quarter of 2003 is provided in Table 9 on page 40.  As shown in 
this table, SENEL noise levels average approximately 83 dB for arrival and 91 dB for 
departures.

Air carrier operations during the first quarter of 2003 were predominately A-320s
and to a lesser extent MD-80s, where A-320s and MD-80s were approximately 69 and 
15 percent of the 33.8 average daily flights, respectively.  SENEL noise contours illustrated
in Figure 6 on page 37 show a hypothetical typical sound exposure level for a single 

Table 7

LONG BEACH MUNICIPAL AIRPORT RUNWAY CHARACTERISTICS

Orientation
Runway
Number

Aircraft Runway 
Usage (%) Length (feet) Width (feet) Use

East-West 7R/25L 7R (2.5%)
25L (25.0%)

5,420 150 General Aviation

East-West 7L/25R 7L (2.5%)
25R (25.0%)

6,192 150 General Aviation 
and airline alternate
for Runway 12/30

North-South 16R/34L 16R (7.0%)
34L (0.5%)

4,470 75 General Aviation

North-South 16L/34R 16L (7.0%)
34R (0.5%)

4,267 75 General Aviation

Northwest-
Southeast

12/30 12 (6.0%)
30 (24.0%)

10,000 200 General Aviation 
and Commercial

Source:  www.airnav.com/airport/KLGB, 2003 and US Department of Transportation, FAA, personal 
correspondence, November 24, 2003.
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MD-80 and A-320 commercial jet aircraft departure on Runway 30.23  While the MD-80
and A-320 commercial jet departures are the most common air carrier departure
operations, other aircraft will generally produce less noise, while some may on occasion 
be louder.  The SENEL exposure for a typical MD-80 departure ranges from 100 to 
75 SENEL from west to east across the proposed project site.  The SENEL exposure is 
reduced substantially for the more predominate A-320 departure and is approximately
90 SENEL along the western boundary of the project site and quickly dissipates below 
75 SENEL for most of the project site.

Continuous noise monitoring was conducted at two representative locations on the 
project site from January 16 through January 19, 2004 to further characterize airport
related noise levels north of the Airport (see Figure 5 on page 30).  Monitoring data from 
two positions indicates that the SENEL ranges from 80.2 dBA to 81.8 dBA and the CNEL 
ranges from 58 dBA to 59 dBA.  This measurement data is consistent with measurement 
data from Long Beach Airport Station No. 14.

Scientific research has found that the minimum continuous sound level that will 
permit relaxed conversation within 100 percent intelligibility throughout a typical residential 
living room (talker/listener separation greater than approximately 3.5 feet) is 45 dB (Leq = 
45 dB).  A 95 percent intelligibility conversation (considered to be “satisfactory
conversation”) can be obtained with a steady sound level of up to 64 dB.24  The majority of 
residential units in the project vicinity comply with California Title 21 (i.e., interior and 
exterior noise levels of 45 and 65 dB CNEL, respectively).  Therefore, longer-duration
noise levels (i.e., CNEL and Leq) are not expected to be problematic from a speech
interference level as the majority of residential units in the project vicinity comply with 
California Title 21 and aircraft related interior noise levels are typically less than 45 dBA Leq

at residential units.  However, noise events produced by aircraft overflights in the project 
vicinity could exceed an internal 65 SENEL and may intermittently be problematic from a 
speech interference level.  In addition, during outdoor activities aircraft overflights may 
briefly interfere with speech communication.

23 City of Long Beach, Airport Bureau, Written Communication, May 2001 and Jet Blue Long Beach Airport 
Analysis, May 29, 2001.

24 Source:  Caltrans, California Airport Land Use Planning Handbook, January 2002.
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Airport related noise complaints concentrate along the arrival and departure flight 
track for Runway 12/30 and to a much lesser extent north of Carson Street.25  Based on 
general aviation flight track data provided by the City of Long Beach Airport Bureau, the 
predominant east/west (7L/25R and 7R/25L) runway flight pattern results in over flights 
north of Carson Street.  The north/south (16L/34R and 16R/34L) runway flight pattern is 
used infrequently and therefore results in few complaints.26  These overflights may be a 
source of annoyance to existing sensitive receptors in the project vicinity as the general 
community attitude toward a CNEL of 60 dB results in approximately seven percent of the 
population to be highly annoyed.27

The Airport has approximately 60,000 annual helicopter operations per year, in
which the predominant east/west configuration is used most of the time and inbound and 
outbound routes occur between 7L/25R and 7R/25L generally in line with Wardlow Road.
The north/south configuration is used less frequently and inbound and outbound routes 
occur between 16R/34L and 16L/34R generally in line with Downey Avenue and Redondo 
Avenue.  The north/south configuration is the only path that crosses the project site.
Helicopter corridor utilization characteristics and operational data are provided in Table 8
on page 39. These helicopter operations are included in the noise measurement data 
provided above in Table 9 on page 40.  Noise measurements conducted for overflight 
helicopter operations on the project site resulted in a maximum noise level of 72 dBA 
during departure and 75 dBA during an approach for an R-22 helicopter.  Emergency
services helicopters also operate out of the Airport.  The Los Angeles Sheriff’s Department 
typically has two to six operations per night which travel north across the project site
following Downey Avenue.  In addition, the Long Beach Police Department has eight to 
ten operations per night and typically take the most direct path to the emergency, which 
could occur across the project site.  These events are infrequent and are unscheduled.

5.2.3  Boeing Engine Run-Up Area

Engine run-up tests for newly manufactured 717 and C-17 aircraft are currently 
conducted within a 48-acre area known as the Boeing Enclave, located within the western 
portion of the project site and depicted in Figure 7 on page 41.  Refer to Section III of the 
EIR, Project Description, for a more detailed discussion of operations within the Boeing 
Enclave.

25  Long Beach Airport, http://www.lgb.org/content/Noise%20Activity.htm
26 Long Beach Airport, http://www.lgb.org/content/Noise%20Activity.htm
27 Source:  Federal Interagency Committee on Noise, Federal Agency Review of Selected Airport Noise

Analysis Issues, August 1992. 
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C17 Engine Run-Up Tests

Boeing performs a single, identical, run-up test procedure for each individual C-17
aircraft produced prior to delivery (i.e., the procedure requires that tests are conducted at 
the same engine thrust for each aircraft).  These tests are always performed at the same 
location and always between the hours of 7 A.M. and 9 P.M. on weekdays and 9 A.M. and 
9 P.M. on weekends and holidays.  While engine runs are allowed to take place into the 
evening, they are typically not performed after sunset.  Boeing projects a limited number of 
such tests, totaling 16 per year through year 2008.

To characterize the noise levels produced by a C-17 aircraft engine run-up, one 
such test was surveyed on July 5, 2001 at a single measurement position located in the 
vicinity of the proposed residential development closest to the run-up area.  The
measurement position was approximately 35 feet above ground level on top of an existing 
water tank and approximately 3,200 feet northeast of the run-up position.  (The elevated 
location was chosen to minimize the influence of acoustical screening from buildings 
closer to the runway).

As perceived from the measurement location, the engine run-up test was
comprised of five separate audible events that were audible for periods ranging from
10 seconds to 69 seconds.  A period of approximately 13 minutes elapsed between the 
start of the first audible event and completion of the last audible event.  The measured 
single event levels for the individual events ranged from 67 to 79 (SEL).  The maximum 
measured noise level during the C-17 engine run-up test was 71 dBA (Lmax).  All of the 

Table 8

LONG BEACH MUNICIPAL AIRPORT HELICOPTER CHARACTERISTICS

Approach and 
Departure Corridor Corridor Usage (%) Annual Operations (%) Daily Operations (%)

North Atlantic 2 1,200 3.3
North Downey 22 13,200 36.2
Bellflower 2 1,200 3.3
East Wardlow 22 13,200 36.2
West Wardlow 22 13,200 36.2
Lakewood 3 1,800 4.9
South Redondo 22 13,200 36.2
South Cherry 5 3,000 8.2
Total 100 60,000 164.4

Source:  US Department of Transportation, FAA, personal correspondence, November 24, 2003.
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measured single events for the C-17 engine run-up test were lower than the hypothetical 
typical sound exposure level for a single MD-80 commercial jet aircraft departure on 
Runway 30, which could be as high as 85 SENEL at the monitoring position. 28  A 
summary of measured noise levels is provided in Appendix B.

717 Engine Run-Up Tests

Boeing 717 engine tests are conducted in the engine run-up area, which is also 
used as a staging area for commercial delivery and has a capacity to support up to 10 
aircraft in the engine run-up area at any time.  Each aircraft is tested individually based on 
the production schedule, delivery date, and specific engine functions checked.  Engine 
tests vary from brief periods of idle (10 to 30 minutes) to full-thrust runs (1 to 5 minutes) 
throughout the day and may occur for a second day depending upon whether problems 
are encountered.  It is not typical for two or more aircraft to be at full thrust at the same 
time.  While engine tests are allowed to take place Monday through Sunday 7 A.M. to 9 
P.M., primary hours of operation typically occur Monday though Friday 7 A.M. to 5 P.M.
Boeing projects a 717 production rate of 12 per year through year 2005.

Test flights are performed for each aircraft and include Boeing test flights, customer 
acceptance flights, and customer delivery flights.  Boeing pilots or customer pilots power 
off the Boeing Delivery Center ramp located within the Boeing Enclave onto the airport 

28 SENEL and Lmax do not have a linear relationship.  However, SENEL is typically 5 to 10 dBA higher than 
Lmax.

Table 9

NOISE MONITORING  DATA FOR LONG BEACH AIRPORT STATION NO. 14a

Arrival Departure

SENEL Lmax SENEL Lmax

Quarter CNEL Avg. Max. Avg. Max. Avg. Max. Avg. Max.

Q4 2001 58.8 84.8 93.0 76.1 82.8 90.7 103.2 81.6 95.7
Q1 2002 59.3 82.9 90.9 72.8 80.8 90.7 106.8 81.6 97.6
Q2 2002 60.6 83.0 92.8 74.4 84.7 91.8 116.9 83.1 109.8
Q3 2002 60.5 80.5 87.8 71.6 79.0 91.1 102.3 82.2 93.9

a The monitoring station is located near Pixie Avenue and Greenmeadow Road within the City 
of Lakewood

Source:  Dennis Rambeau, Noise/Operations Supervisor of Long Beach Airport, March 5, 2003.
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runway, take off and land, then power back to the ramp.  The aircraft may return to the 
ramp for further engine checks including additional engine run-ups at the ramp.  The 
aircraft may or may not take another test flight based on the requirements of the customer.
These test flights are accounted for in the LBMC Chapter 16.43 noise budget.

To characterize the noise levels produced by a 717 aircraft engine run-up, one 
such test was surveyed on July 17, 2003.  The existing water tank position used in the C-
17 measurement could not be used for this survey, since Building 41 (approximately 100 
feet high) was located between the engine run-up positions and the measurement
position.  To avoid acoustical screening from this building, an alternate monitoring position 
was selected, which was located approximately 1,410 feet north-northwest of the engine
run-up area along Cover Street.  This position was at a similar horizontal angle to the 
aircraft engine axis that will exist at the C-17 monitoring position located on top of the 
existing water tank.  Noise measurements were conducted at approximately 5 feet above 
grade to replicate ambient noise conditions for proposed land uses.  Noise levels at the 
water tank monitoring location were estimated from the measured noise data by simply 
adding a 6 dBA correction per doubling of distance for the increased distance of the 
monitoring position from the engines compared to the noise survey location.  A summary 
of measured noise levels is provided in Appendix B.

With reference to the measured noise levels, noise levels can be seen to vary, 
generally rising as the engine thrust was increased.  The highest maximum (Lmax) noise 
level measured was 91 dBA.  Taking this worst-case measured noise level and applying 
the 6 dBA acoustical loss for distance discussed above, results in an estimated noise level 
of 87 dBA at the water tank monitoring location of the Boeing C-17 engine run-up tests.
The measured maximum noise levels for the 717 engine run-up test will be similar to the 
hypothetical typical sound exposure level for a single MD-80 commercial jet aircraft
departure on Runway 30, which could be as high as 85 SENEL at the monitoring position.

5.3 EXISTING GROUND-BORNE VIBRATION

The predominant source of vibration in the project vicinity is heavy trucks traveling 
on the local roadways.  Other possible sources of vibration located in the vicinity of the 
southern portion of the project site may include Airport operations (primarily jet aircraft and 
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helicopters) and Boeing’s engine run-up area, where low frequency noise from these 
sources could cause rattling of doors and windows. 29

5.4 ONGOING REMEDIATION ACTIVITIES

As discussed in detail in Section V.E. Hazards, a soil and groundwater remediation 
program is presently being implemented at the project site in accordance with Cleanup 
and Abatement Order 95-048 issued by the California Regional Water Quality Control 
Board, Los Angeles Region.  The remediation and associated demolition activities result in 
noise from the use of heavy-duty earthmoving equipment and control equipment (e.g., soil 
vapor extraction systems, pumps, and motors).  These sources of noise affect the existing 
ambient community noise levels to a much lesser extent then the other sources described 
above.

29 Low frequency noise can travel long distances and it does not decay as rapidly as higher frequency noise.
In addition, typical noise attenuation features such as noise barriers are not effective for secondary 
vibration caused by low frequency noise.  However, using new construction materials/methods that
include weather-stripping can minimize rattling doors and windows. 
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6.0  ANALYSIS OF IMPACTS

Regardless of whether implementation of the PacifiCenter project occurs, the
project site and nearby vicinity will continue to be exposed to noise generated by future 
vehicular traffic increases and continued aviation operations within the Airport.  Noise 
sources associated with implementation of the PacifiCenter project will include intermittent 
construction activity associated with the proposed project, continued aviation-related uses, 
and the potential proposed power substation.  The future noise levels associated with 
each of these noise sources and the methodologies used to evaluate these sources are 
discussed in the following sections.

6.1 METHODOLOGY

A summary of the methodology used to evaluate noise and ground-borne vibration 
impacts that may result from project construction and long-term operations is provided 
below.

6.1.1  On-site Construction Noise

Construction noise impacts were evaluated by determining the noise levels
generated by construction activity, calculating the construction-related noise level at
surrounding residential property locations, and comparing construction-related noise to 
ambient noise levels (i.e., non-construction noise) to determine significance.  More
specifically, the following steps were undertaken to ascertain construction-period noise 
impacts:

1. Noise levels for each construction phase and individual construction equipment 
were obtained from Noise from Construction Equipment and Operations,
Building Equipment, and Home Appliances published by the EPA and the 
Transit Noise and Vibration Impact Assessment published by the FTA,
respectively.

2. Distances between construction site locations (noise source) and surrounding 
sensitive receptors (receiver locations) were measured.
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3. The construction noise level was then calculated for sensitive receptors
locations based on the standard point source noise-distance attenuation factor 
of 6.0 dBA for each doubling of distance.

4. Impacts were compared to construction-noise impact criteria (i.e., 75 dBA in 
areas away from main roads and sources of industrial noise) to determine
significance.

5. Where significant impacts were identified, feasible mitigation measures were 
prescribed.

6.1.2  Traffic Noise

Roadway noise impacts were evaluated using the FHWA traffic noise prediction 
model and forecasted data provided by Crain and Associates.30,31  The FHWA traffic noise
prediction model allows the user to define traffic variables such as vehicles per hour, 
average travel speed, and fleet mix assumptions (i.e., percentage of light-duty
automobiles, medium-duty trucks, and heavy-duty trucks).

Using the FHWA traffic noise prediction model and roadway traffic volume data 
provided in the project traffic study, the following steps were undertaken to ascertain 
project-related roadway noise impacts:

1. The project traffic study was reviewed to identify roadway segments that have a 
potential to be adversely impacted by project-related traffic volumes.  Roadway 
segments were selected based on percentage of project-related traffic to total 
traffic volumes, percentage of cumulative traffic to baseline traffic volumes, and 
presence of sensitive receptor locations.

2. Using the FHWA traffic noise prediction model, roadway noise was predicted for 
the existing, ambient growth without project, ambient growth with project, and 
ambient growth with project plus all traffic mitigation measures for roadway
sections identified from step 1 above.

3. The peak-hour Leq traffic noise level for each roadway segment, obtained above 
from Step 2, was converted to CNEL using a version of the FHWA traffic noise 

30 FHWA, The Federal Highway Administration’s Traffic Noise Prediction Model FHWA RD-77-108, 1978.
31 Crain & Associates, Traffic Impact Study Report for PacifiCenter, January 2004.
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prediction methodology (FHWA RD-77-108), combined with a Caltrans’ peak-
hour Leq to CNEL conversion procedure.

4. Impacts were compared to the following roadway noise impact criteria to
determine significance:

a. Criterion 1 – Project-related traffic causes a 5 dBA increase in CNEL along 
any roadway segment when the overall noise level remains within the
acceptable range as shown on the City’s Noise/Land Use Compatibility
Matrix.

b. Criterion 2 – Project-related traffic causes a 3 dBA increase in CNEL along 
any roadway segment when the overall noise level changes from an
acceptable range to an unacceptable range; or, the baseline noise level is 
already within an unacceptable range, as shown on the City’s Noise/Land 
Use Compatibility Matrix.

5. Where significant impacts were identified, feasible mitigation measures were 
prescribed.

6.1.3  Airport Noise

In compliance with California Title 21 and FAA Guidelines, the published Airport 
CNEL contours were used to assess potential noise impacts upon the proposed
residential uses and associated outdoor recreational areas within the PacifiCenter
development resulting from airport noise.  More specifically, the following steps were 
undertaken to ascertain construction-period noise impacts:

1. Proposed residential uses and associated outdoor recreational areas were
located on the published Airport CNEL contours and then compared to the 
65 CNEL thresholds.

2. The FICAN curve was used to estimate population percentage awakenings for 
various interior SENEL levels.

6.1.4  Aviation-Related Uses

1. Noise levels associated with proposed aviation-related uses (i.e., a possible 
corporate jet use) were compared to SENEL curves created using the Federal 
Aviation Administration’s Industrial Noise Model (INM) Version 6.0.
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2. Impacts were compared to Chapter 16.43 of the LBMC to determine
significance.

6.1.5  On-Site Activities

1. Noise levels associated with on-site activities (e.g., mechanical equipment, truck 
movements, parking facilities, continued use of engine run-up areas, a potential 
66kV Substation) were assessed based on measured and referenced noise 
levels.

2. The on-site activity noise level was then calculated for sensitive receptors
locations based on the standard point source noise-distance attenuation factor 
of 6.0 dBA for each doubling of distance.

3. Impacts were compared to appropriate noise impact criteria to determine
significance.

6.1.6  Ground-Borne Vibration

1. Ground-borne vibration levels associated with construction and operation were 
identified using FTA and FICAN published documents.

2. Distances between vibration sources and surrounding sensitive receptors were 
calculated.

3. Impacts were compared to appropriate noise impact criteria to determine
significance.

6.2 ANALYSIS OF IMPACTS

The project site and vicinity will be exposed to noise generated by intermittent 
construction activities associated with the proposed project, including the demolition
associated with the separate remediation project, vehicular traffic from the project and 
other ambient traffic growth, and aviation-related uses.  Similar to existing on-site
conditions, other sources of noise from the project site will include aircraft engine run-up,
power substation, mechanical equipment, truck deliveries, trash pickups, and parking
facilities.  The future noise levels associated with each of these noise sources are
discussed in the following sections.
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6.2.1  Construction

Construction Noise Levels

Noise impacts from construction activities occurring within the project site will be a 
function of the noise generated by construction equipment, the equipment location, and 
the timing and duration of the noise-generating activities.  Construction activities will
include six stages:  (1) demolition;32 (2) site preparation; (3) excavation; (4) foundation 
construction; (5) building construction; and (6) finishing and cleanup.  Each stage involves 
the use of different kinds of construction equipment and, therefore, has its own distinct 
noise characteristics.  As discussed above in the Regulatory Framework, construction 
activities will be limited to the hours specified in the Long Beach Municipal Code, which is 
more restrictive than the Lakewood Municipal Code, thereby limiting the hours during 
which construction noise will be generated.

The nearest sensitive receptors with potential to be disturbed by construction
activities include single-family residences located on the north side of Carson Street.
These residential structures are located approximately 125 feet from the closest project 
construction and approximately 175 feet from the nearest construction area.  In addition, a
nine-foot wall separates the residences from Carson Street and the project site.  This nine-
foot wall was built to reduce traffic-related noise levels, but will also reduce construction 
noise levels by approximately 9 dBA.33  The closest non-residential sensitive receptor is 
the Herbert Hoover Middle approximately 2,700 feet northwest of the project site and is 
well screened from the project site by the nine-foot wall along Carson Street.  In addition, 
Long Beach City College is located approximately 500 feet west of the project site and 
550 feet from the nearest construction area.  However, Long Beach Community College is 
well shielded from any potential noise from the project site, as several large buildings east 
of Lakewood Boulevard are located between the project site and such uses.

As with most development projects, construction will require the use of mobile
heavy equipment with high noise level characteristics.  Individual pieces of construction 
equipment that will be used for project construction and referenced noise levels are
provided in Table 10 on page 49.  As indicated in Table 10, construction equipment will 

32 Some demolition activities associated with the remediation program underway within the project site may 
overlap with project construction activities.  In addition, when activities within the Boeing Enclave cease, 
the Boeing Enclave may be demolished as part of the remediation program or as part of the project.  For 
purposes of providing a conservative analysis, activities it is assumed that demolition of the Boeing 
Enclave will occur as part of the proposed project

33 EPA, Noise from Construction Equipment and operations, Building Equipment and Home Appliances, 
PB 206717, 1971.



6.0  Analysis of Impacts

PacifiCenter @ Long Beach City of Long Beach
State Clearinghouse No. 2001051048 January 2004

Page 49

PRELIMINARY WORKING DRAFT – Work-in-Progress

produce maximum noise levels of 74 dBA to 101 dBA at a reference distance of 50 feet 
from the noise source.  These maximum noise levels will occur when equipment is
operating under full power conditions or during “impact” activities such as pile driving, jack 
hammering, or sawing. Using the industry standard sound attenuation rate of 6 dB per 
doubling of distance for point sources (e.g., construction equipment), a noise level of 
101 dBA at a distance of 50 feet will be about 95 dBA at 100 feet, and 89 dBA at 200 feet.
As heavy equipment passes near the project site boundary, the maximum noise level at a 
given moment at the nearest residential receptor could reach as high as 93 dBA, but noise 
levels will be reduced to 84 dBA with consideration of barrier insertion loss from the 
existing sound wall.  As the equipment travels toward the center of the project site, the 
maximum noise level at the property line will diminish considerably into the 60’s dBA.

Table 10

CONSTRUCTION EQUIPMENT MAXIMUM NOISE LEVELS

Equipment Noise Level (dBA) at 50 feet

Air Compressor 81
Backhoe 80
Compactor 82
Concrete Mixer 85
Concrete Pump 82
Concrete Vibrator 76
Crane, Derrick 88
Crane, Mobile 83
Dozer 85
Generator 81
Grader 85
Jack Hammer 88
Loader 85
Paver 89
Pile Driver (Impact) 101
Pile Driver (Sonic) 96
Pneumatic Tool 85
Pump 76
Roller 74
Saw 76
Scraper 89
Truck 88

Source: Federal Transit Administration, Transit Noise and Vibration
Impact Assessment, 1995.
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These estimated maximum noise levels will not be continuous, nor will they be typical of
noise levels throughout the construction period.

Equipment used on construction sites often operates under less than full power 
conditions, or part power.  Actual measurements performed while equipment is performing 
work indicate that shift-long equivalent Leq sound levels are typically 2 dBA to 15 dBA less 
than maximum noise levels.  For project-long equivalent Leq levels, these values can be 
further reduced to account for the percentage of time that equipment actually operate on 
the construction site.34 Table 11 on page 51 lists the highest noise levels associated with 
each phase of construction. These estimated construction noise levels are governed 
primarily by the high noise-producing pieces of equipment to be used and represent 
conservative worst-case conditions in which the maximum amount of construction
equipment will be operating during a one-hour period.  These estimated maximum hourly 
noise levels will not be typical of noise levels throughout the construction period. To
account for multiple construction crews operating in close proximity to each other, a 
maximum 89 dBA Leq at 50 feet was used as a worst-case construction Leq. The
estimated aggregate construction noise levels during the heaviest periods of activity at 
each receptor are provided in Table 12 on page 52. Table 12 shows that the residences 
located to the north of the project site along Carson Street (Receptor 2) will occasionally 
experience construction noise levels of 70 dBA (hourly Leq) during the heaviest periods of 
construction.  If pile driving is required in the northern section of the project site along 
Carson Street, nearby residences could experience maximum noise levels of 84 dBA.  As 
the worst-case hourly Leq exceeds ambient noise levels by more than the 5 dBA
incremental significance threshold, construction of the proposed project will result in a 
substantial temporary or periodic increase in ambient noise levels in the project vicinity 
and a significant impact to off-site sensitive receptors without incorporation of mitigation 
measures.

Since proposed residential areas will be constructed prior to project buildout and 
construction of the 66kV Substation, on-site sensitive receptors could be located as close 
as 75 feet from a construction zone and will therefore occasionally experience construction 
noise levels as high as 83 dBA.  If pile driving is required on-site, sensitive receptors could 
experience maximum noise levels of 98 dBA.  These noise levels will be considerably 
higher than ambient noise levels.  As the worst-case hourly Leq will be more than the 
5 dBA incremental significance threshold, construction of the proposed project will result in 
a significant impact to proposed on-site sensitive receptors without incorporation of
mitigation measures.  However, such noise levels will be experienced for short-durations
as only portions of the project site will be under construction at any one time.  The majority

34 Beranek and Ver, Noise and Vibration Control Engineering, Principles and Applications, p. 652, 1992.
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of the time construction noise levels at on-site sensitive locations will be much lower due to 
reduced construction activity and the phasing of construction (i.e., construction noise
levels at a given location will be reduced as construction activities conclude or move to 
another more distant location of the site).  Furthermore, the estimated highest noise levels 
do not account for shielding that may be provided by future structures located between 
construction activity areas and adjacent receptors.

Based on the size of the project, a number of delivery trucks and haul trucks will 
require access to the site on a daily basis.  Therefore, a project feature has been included
to avoid sensitive land uses (e.g., schools and residences) by accessing the project site 
from the I-405 along Lakewood Boulevard and Cherry Boulevard.

Construction Vibration

Construction operations can generate varying degrees of ground vibration,
depending on the construction procedures and the construction equipment used.
Operation of construction equipment generates vibrations that spread through the ground 
and diminish in amplitude with distance from the source.  The effect on buildings located in 
the vicinity of the construction site often varies depending on soil type, ground strata, and 
construction characteristics of the receptor building(s).  The results from vibration can 
range from no perceptible effects at the lowest vibration, to low rumbling sounds and 
perceptible vibrations at moderate levels, to slight damage at the highest levels.  Ground 
vibrations from construction activities rarely reach the levels that can damage structures.
Typically, pile driving generates the highest vibration. The FTA has published standard 
vibration velocities for construction equipment operations.  The root mean square velocity 
level and peak particle velocities are listed in Table 13 on page 53.

Table 11

OUTDOOR CONSTRUCTION NOISE LEVELS WITH MUFFLERS

Construction Stage Leq (dBA) at 50 feet

Ground Clearing 82
Excavation, Grading 86
Foundation 77
Structural 83
Finishing 86

Source: EPA, Noise from Construction Equipment and Operations,
Building Equipment and Home Appliances, PB 206717, 1971.
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As indicated in Table 13, based on the FTA data, vibration velocities from typical 
heavy construction equipment operations range from 0.003 to 0.644 inch/sec at 25 feet 
from the source of activity.  At 75 feet from the source of activity, vibration velocities from 
typical heavy construction equipment operations range from 0.001 to 0.124 inch/sec.
Within the project site, the highest vibration will be generated during pile driving
operations, while more consistent, but lower ground vibration will be generated during the 
clearing, excavation, and grading processes when heavy materials are moved.  Both
off-site and on-site sensitive land uses will be located at a sufficient distance (greater than 
75 feet) from any potential pile driving activity so that vibration from such activities will be 
below the peak particle velocity threshold of 0.2 inch/sec.  Therefore, the project will not 
generate excessive ground-borne vibration or ground-borne noise levels and vibration 
impacts associated with construction will be less than significant.

Table 12

HIGHEST ESTIMATED Leq CONSTRUCTION NOISE LEVELS AT RECEPTOR LOCATIONS
(During Heaviest Periods of Construction Activity for One-Hour Period)

Receptor
Number and Land Use  a

Presumed
Ambient Noise 
Level (dBA) b

Distance to 
Construction

Zone (feet)

Predicted
Aggregate

Construction
Noise (dBA) c

Predicted Pile 
Driving Noise 

(dBA)

1-Residential 60 1,850 58 70
2-Residential 60 175 70 c 84 d

3-School 60 2,700 45 d 57 d

On-site Residential 60 75 86 98

a Receptors are shown in Figure 5.
b Based on the exterior noise level standards identified in Table 1 (LBMC Section 8.80.150).
c Based on heaviest period of construction activity over a one-hour period.
d A 9 dB noise reduction adjustment was applied to the calculated value to account for shielding and 

barrier effects from the ten-foot sound wall along Carson Street.

Source:  PCR Services Corporation, 2004.
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6.2.2  Operational Noise Levels

Traffic Noise Levels

The CNEL generated by future traffic on the local roadways that serve the project 
site has been estimated using the FHWA traffic noise prediction model and forecasted 
traffic data provided by Crain and Associates.35, 36  The roadway segments were selected 
for study based upon two factors:  (1) the volume of project-generated traffic; and (2) the
presence of sensitive receptors.  In general, study segments are those that are proximal to 
the project site and a sensitive noise receptor such as a residence, or school.  The traffic 
noise analysis considered the roadway configuration, percentage of 2-axle and 3-axle
trucks, 24-hour count data to develop day/evening/night split, average vehicle speeds, and 
right-of-way distances to calculate future traffic noise levels. Table 14 on page 54
provides the estimated traffic CNEL at the selected roadway segments for the following 
scenarios for year 2020:  ambient growth without the project; ambient growth plus project 
development; and ambient growth Plus project development plus all traffic mitigation.
Table 14  also lists the project-related increase in CNEL above future without project noise 
levels and the cumulative increase in CNEL above existing traffic noise levels.  As

35 FHWA, The Federal Highway Administration’s Traffic Noise Prediction Model RD-77-108, 1978.
36 Crain and Associates, Traffic Impact Study Report for PacifiCenter, January 2004.

Table 13

VIBRATION VELOCITIES FOR CONSTRUCTION EQUIPMENT

Equipment
Approximate Velocity

Level at 25 ft, VdB

Approximate Peak
particle Velocity at
25 ft, inch/second

Approximate Peak
Particle Velocity at
75 ft, inch/second

Pile Driver (impact) a 104 0.644 0.124
Pile Driver (sonic) a 93 0.170 0.033
Hydromill (slurry wall in soil) 66 0.008 0.002
Hydromill (slurry wall in rock) 75 0.017 0.003
Large bulldozer 87 0.089 0.017
Caisson drilling 87 0.089 0.017
Loaded trucks 86 0.076 0.015
Jackhammer 79 0.035 0.007
Small bulldozer 58 0.003 0.001

a Data reflects typical vibration level.

Source:  USDOT Federal Transit Administration, 1995.
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indicated therein, existing CNEL traffic noise levels at 50 feet from the right-of-way of the 
analyzed segments range from 56.2 to 70.9 dBA.  Future without project CNEL traffic 
noise levels (ambient growth without the project) at the segment locations will range from 
57.1 to 71.7 dBA.  Future CNEL noise levels with ambient growth plus project
development and all traffic mitigation measures will range from 61.3 to 73.5 dBA for the 
roadway segments.  The future traffic-generated CNEL along the analyzed roadway
segments and traffic volumes are provided in Table A-1 of Appendix A.

Compared with the future without project conditions, the increase in future predicted 
CNEL with ambient growth plus project development and all traffic mitigation will be a 
maximum of 4.3 dBA and will be less than significant for all roadway segments presented 
in Table 14, with the exception of Conant Street east of Lakewood Boulevard (Roadway 
Segment No. 8), which will increase by 7.0 dBA.  This roadway segment is bordered by 
parking facilities and the Boeing 717 Assembly Facility.  While noise levels associated with
project traffic at this roadway segment will be a significant and unavoidable impact, no 
sensitive receptors will be impacted.  An additional analysis was completed for A Street 
located within the western portion of the site as this street may be located farther to the 
north and adjacent to the Lakewood Country Club Golf Course (in the vicinity of where 
Cover Street is currently located).  Given the low level of traffic that currently travels on this 
segment, mobile noise levels were predicted to increase by 18.7 dBA at this location.
However, this roadway segment is bound by the Airport to the south and a golf course to 
the north, and, therefore no sensitive residential receptors will be impacted.  Nonetheless, 
noise levels associated with project traffic at this roadway segment will result in a
significant and unavoidable impact.37

Additional analysis was conducted to account for the increase in heavy duty truck 
trips associated with any accessory warehouse uses.  If the project were to include up to
the permitted amount of warehouse uses in the PCC-1 and PCC-2 areas, roadway noise 
levels will increase by a maximum of 0.1 dBA over the project noise levels displayed in 
Table 14 at roadways where heavy duty trucks are likely to travel. Therefore, increased 
heavy duty truck trips associated with potential warehouse uses will not significantly
exacerbate the impact at Conant Street east of Lakewood Boulevard nor create new 
significant impacts.

Airport Noise Exposure at the Site

In compliance with the policies of the ALUP, California Title 21 and FAA Guidelines, 
the published Airport CNEL contours were used to assess potential noise impacts upon 

37 Predicted project traffic related noise levels will drop below airport noise CNEL noise levels at
approximately 175 feet north of the roadway right-of-way which is based on a 4.5 dBA per doubling of 
distance drop-off rate for soft sites (i.e., soft dirt, grass or scattered bushes and trees).
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the proposed residential uses and associated outdoor recreational areas within the
PacifiCenter development resulting from airport noise.  LBMC Chapter 16.43.050(A) states 
that, “it is the goal of the City that incompatible property in the vicinity of the Airport shall 
not be exposed to noise above 65 CNEL.”  CNEL noise contours produced by landing and
takeoff activity at the Airport, which are based upon the maximum expected operating 
scenario allowed by LBMC Chapter 16.43, are shown in Figure 8 on page 57.  As
indicated by Figure 8, the residential uses and associated outdoor recreational areas
proposed within the PacifiCenter site will be outside of the 65 CNEL contour.  Therefore, 
the project will not expose people residing or working in the project area to excessive 
noise levels and noise impacts from airport operations upon such land uses such as 
residential development and associated outdoor recreational areas will be less than 
significant since these uses will be exposed to appreciably lower noise levels than cited by 
California Title 21, FAA Guidelines, and LBMC policy.

Consistent with the ALUP, Title 21 of the California Code of Regulations, Division 
2.5 (Caltrans, Division of Aeronautics), requires a minimum standard of exterior sound 
transmission control for residential buildings that are located within the 65 CNEL contour 
such that internal noise levels due to external noise sources should not exceed 45 dB 
CNEL for habitable rooms.  Although proposed residential buildings will be outside of the 
65 CNEL contour, project features discussed above will be incorporated into the project to 
ensure that all habitable rooms of residential buildings on the project site will not exceed 
45 dB CNEL.

The SENEL noise contours illustrated in Figure 8 show a hypothetical typical sound 
exposure level for a single MD-80 and A-320 commercial jet aircraft departure on Runway 
30.38  While the MD-80 and A-320 commercial jet departures are the most common air 
carrier departure operations, other aircraft will generally produce less noise, while some 
may on occasion be louder.  The SENEL exposure for the proposed residential uses
within PacifiCenter located closest to the Airport from the louder typical MD-80 departure 
could be as high as 90 SENEL, which with typical residential outside-to-inside modern 
construction noise insulation of 25 dBA will yield an internal 65 SENEL.39

The Federal Interagency Committee on Aviation Noise (FICAN) in 1997
recommended use of a particular dose-response curve that can be used to estimate “the 
maximum percent of the exposed population expected to be behaviorally awakened” from 
the SENEL.  This is referred to as the FICAN 1997 curve.  This curve has been used to 
estimate population percentage awakenings for various interior SENEL levels.  In 

38 City of Long Beach, Airport Bureau, Written Communication, May 2001 and Jet Blue Long Beach Airport 
Analysis, May 29, 2001.

39 California Land Use Planning Handbook, January 2004.
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evaluating the typical MD-80 departure contour supplied by the City of Long Beach and 
based upon data published by FICAN in 1997, an interior noise level of 65 SENEL
corresponds to only a five percent probability of awakening.40  Also, with the exception of 
general aviation, the Airport has a curfew that limits operations to between 7 A.M. and 
10 P.M.  Although there is no established significance threshold for SENEL, the low
probability of awakening from a typical MD-80 departure coupled with the fact that the 
Airport has a curfew, indicates a low possibility of such sleep disruption.

As discussed earlier, a “satisfactory conversation” can be obtained with a steady 
sound level of up to 64 dBA.  Therefore, an internal 65 SENEL during a typical MD-80
departure could be intermittently problematic from a speech interference level.  In addition, 
during outdoor activities aircraft operations may briefly interfere with speech
communication.  Airport related noise complaints concentrate along the arrival and
departure flight track for Runway 12/30 and to a much lesser extent north of Carson Street 
and does not impact the project site. Based on general aviation flight track data provided 
by the City of Long Beach Airport Bureau, the predominant east/west (7L/25R and 
7R/25L) runway flight pattern results in over flights north of Carson Street.  The north/
south (16L/34R and 16R/34L) runway flight pattern likely results in few complaints as it is 
used infrequently due to the short runway length, limitation for only visual operations, and 
curfew after 10:00 P.M.  These overflights may be a source of annoyance to proposed 
sensitive receptors on the project site as a portion of the proposed residential uses are 
within the 60 CNEL contour and the general community attitude toward a CNEL of 60 dB 
results in approximately seven percent of the population to be highly annoyed.41

The Airport has approximately 60,000 annual helicopter operations per year, in
which  the predominant east/west configuration is used most of the time and inbound and 
outbound routes occur between 7L/25R and 7R/25L generally in line with Wardlow Road.
Thus the majority of potential helicopter flights do not occur over the project site.  In fact, 
as shown in Table 8, only approximately 39 helicopter overflights occur over the project 
site per 24-hour period and typically occur during daytime hours.  Emergency services 
helicopters also operate out of the Airport.  The Los Angeles Sheriff’s Department typically 
has two to six operations per night which travel north across the project site following 
Downey Avenue.  In addition the Long Beach Police Department has eight to ten
operations per night and typically take the most direct path to the emergency, which could 
occur across the project site.  These events are infrequent and are unscheduled.  Noise 
measurements conducted for overflight helicopter operations on the project site resulted in 

40 FICAN, Annual Report Federal Interagency Committee on Aviation Noise, 1997.
41 Source:  Federal Interagency Committee on Noise, Federal Agency Review of Selected Airport Noise

Analysis Issues, August 1992. 
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a maximum noise level of 72 dBA during departure and 75 dBA during an approach for a 
R-22 helicopter.  These noise levels will not be problematic from a speech interference 
level as aircraft related interior noise levels will be below 64 dBA Leq.  Also, project features 
discussed above will be incorporated into the project to ensure that all habitable rooms of 
residential buildings on the project site will not exceed 45 dB CNEL and will substantially 
lessen annoyance to residential uses.

Aviation-Related Uses

The project could also include an optional component allowing for the continuation 
of a limited amount of aviation-related uses on the PacifiCenter site.  The uses will
primarily serve as an amenity to businesses at the project site and will include hanger 
space for corporate jets and line maintenance “A” checks.42  As illustrated by the Federal 
Aviation Administration’s Industrial Noise Model (INM) Version 6.0 SENEL curves
provided in Appendix A-4, all reasonably foreseeable types of aircraft that may use the 
Airport will comply with LBMC Chapter 16.43 SENEL requirements.  In addition, the 
proposed operations will not affect overall activity at the Airport since it must maintain 
compliance with LBMC Chapter 16.43 noise budgets.  Furthermore, in accordance with 
the LBMC, if noise levels from general aviation exceed its cumulative noise budget, the 
General Aviation Noise Committee will institute voluntary noise reduction measures.  If 
these voluntary procedures do not sufficiently reduce the cumulative noise levels after two 
calendar quarters, the Airport Manager will require mandatory reductions.

The potential aviation-related uses will employ several tugs, several service carts 
and auxiliary power units.  These pieces of equipment will only be operated intermittently 
in support of aircraft operations.  In addition, the structures related to the hanger space will 
be positioned between any aviation activity and adjacent on-site land uses, thus limiting 
the amount of noise perceptible from these operations.  Therefore, noise levels associated
with operation of the aviation-related uses will be less than significant.

Boeing Engine Run-Up Area

As discussed above, Boeing will continue to conduct engine run-up tests for newly 
manufactured 717 and C-17 aircraft in the Boeing Enclave.  The published airport noise 
contours make no allowance for these ground activities.  As discussed earlier, the project 
will limit the development of residential uses in close proximity to the Boeing Enclave until 

42 Line Maintenance “A” checks are scheduled functional inspections performed from a checklist.  The
activities include lubrication of moving parts, servicing of fluids, inspection of components, hoses, electrical 
items and aircraft structure.  Lighting and a ground power unit are used during these checks.
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such time that 717 run-up activities permanently cease.  Please see Figure 7 on page 41
for a delineation of this zone.  In addition, Boeing will preferentially use the testing 
positions along the southern side of the Boeing Enclave (Numbers 1-6) so that the engines 
are facing away from proposed residential uses and towards the Airport.

With incorporation of project features, the closest proposed residential uses will be 
located approximately 1,810 feet northeast of the 717 engine run-up area.  Adjusting the
measured maximum noise levels measured in the engine run-up tests will result in a 717 
maximum noise level of 88 dBA (Lmax).  Based upon the specified noise insulation that will 
be required for the completed residential buildings, the maximum internal noise level in a 
residential unit attributable to these tests will be approximately 63 dBA.  As shown in 
Appendix B, the maximum Leq for the 717 engine run-up testing will occur for
approximately five minutes and will result in a 78 dBA exterior or 53 dBA interior noise 
level at the closest proposed residential uses.  This interior noise level will not be expected 
to significantly interfere with typical speech communication, watching television or similar 
activities taking place indoors.  However, 717 engine run-up noise may interfere with
speech communication during outdoor activities.

The closest proposed residential uses will be located approximately 1,600 feet
northeast of the C-17 run-up area.  Adjusting the measured maximum noise levels
measured in the engine run-up tests will result in C-17 maximum noise level of 83 dBA 
(Lmax).  Based upon the specified noise insulation that will be required for the completed 
residential buildings, the maximum internal noise level in a residential unit attributable to
these tests will be approximately 58 dBA (Lmax) and is less than the 717 maximum noise 
levels.  This noise level will occur for brief moments during the engine run-ups.  In addition, 
commercial uses immediately north of the C-17 engine run-up area could reach a
maximum noise level of 89 dBA (Lmax).  This noise level is less than the maximum noise 
levels from aircraft departing Runway 12/30, as shown in Table 4 (Station No. 14).
However, C-17 engine run-up noise may interfere with speech communication during
outdoor activities.

Given the relative infrequency of these C-17 and 717 engine run-up tests
(compared to the 41 air courier flights per day as well as commuter, industrial, charter, and 
military operations already accounted for in the City’s CNEL noise contours for the airport), 
together with the fact that the associated single event and Lmax noise levels measured for 
the C-17 and 717 are similar to the average levels monitored over the last consecutive 
12-month period at the most representative station for the project site (Station No. 14), it is 
reasonable to rely upon the published CNEL contours for the Airport in order to assess the 
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potential noise impact upon the residential land uses of the PacifiCenter project.43

Therefore, as residential development and associated outdoor recreational areas will not 
be located within the 65 CNEL contour, no significant impact will occur from the Boeing 
engine run-up tests.

6.2.4   Substation

The proposed 66kV substation will include four 28 MVA transformers.  In addition, 
as described in the project features an eight-foot high wall will enclose the substation area 
(approximately 340 feet by 230 feet) if it is located within a residential area.

Operation of the substation will result in the production of long-term noise from 
transformers.  The substation may be located near residential or commercial uses but this 
conservative analysis assumed the substation will be located near residential uses.  The 
City of Long Beach’s noise ordinance specifies a noise level of 55 and 45 dBA at the 
receiving property boundary as the acceptable limit during the daytime and nighttime 
hours, respectively.  Each transformer will generate a maximum sound level of 61 dBA at 
approximately six feet.  Using accepted additive noise methodology, four transformers will 
generate a maximum noise level of 67 dBA at approximately six feet.  For point sources 
such as transformers, noise decrease by approximately 6 dBA for each doubling of
distance for a hard, flat site (no topography).  Therefore, with distance attenuation alone 
and not accounting for the eight-foot wall project feature, the worst-case noise level will be 
less than 45 dBA at the substation property line, which will comply with the strictest LBMC 
and LMC nighttime noise standards.  Therefore, noise impacts resulting from operation of 
the substation will be less than significant.

6.2.5  Mechanical Equipment

Project development will include mechanical equipment, which could generate 
noise levels that are audible at both on- and off-site noise sensitive locations.  Such 
equipment may include, but will not be limited to, air conditioners, fans, blowers,
compressors, and pumps that will be used to support the basic functioning of various 
structures and/or facilities on the property.  However, most of this mechanical equipment 
will be expected to be located within enclosures or behind new buildings or otherwise 
shielded from the nearby sensitive land uses.  In addition to this physical shielding, proper 
engineering during the detailed design phases, including noise control engineering of the 
mechanical equipment, should ensure that the noise generated by mechanical equipment 

43 Station No. 14 is the most representative station for the project site and is located near Pixie Avenue and 
Greenmeadow Road within the City of Lakewood (see Figure 3 on page 14).
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operations will meet both LBMC and LMC noise standards.  Impacts are expected to be 
less than significant.

6.2.6  Truck Movements

The noise produced by delivery and trash pick-up trucks at the project site will also 
be a potential source of annoyance.  The noise level within 50 feet of a delivery and trash 
truck will be approximately 86 dBA during the heaviest periods of activity.  These sources 
of noise currently occur within the project site and vicinity and are typical in an urban 
environment.  As these operations will be intermittent and will occur for short durations, 
impacts will be less than significant at both on-site receptors and the receptors nearest to 
the project site.

6.2.7  Parking Facilities

Various sounds, including automobile movement, car alarms, car horns, door
slams, and tire squeals, may occur at the parking facilities (surface parking areas and
parking structures).  The activation of car alarms, sounding of car horns, slamming of car 
doors, and tire squeals will occur periodically and may occasionally be audible.  Noise 
from these sources, even though intermittent and short-term in nature, may be
intermittently audible to nearby sensitive land uses.  Automobile movement will result in 
the most continuous source of noise and will result in a noise level of approximately
50 dBA at a distance of 25 feet.  The resultant noise levels at any nearby sensitive land 
uses without incorporation of project design features will be over the nighttime residential 
noise standard of 45 dBA specified in Section 8.80 of the LBMC.  As described above, the 
floors of parking structures will be broom finished to minimize noise from tires, and 42-inch
solid spandrels will be used to reduce noise transmission.  Parking structures will also 
include walls or barriers that block the line-of-site from sensitive receptors to parking stalls.
Landscaping will be provided along the exterior of all parking structures and parking lots to 
assist in buffering noise.  In addition, project features proposed to reduce interior noise 
levels at residences from aircraft noise will also reduce noise levels from parking facilities.
Noise levels will thus, be reduced with implementation of these project features.  A
conservative attenuation rate of 6 dBA, only accounting for blocking the line-of-site from 
sensitive receptors, will result in a noise level of 44 dBA at a distance of 25 feet, which is in 
compliance with Section 8.80 of the LBMC.  Therefore, noise levels associated with
operation of the parking facilities will be less than significant.
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6.3 FUTURE VIBRATION

Future ground-borne vibration in the project vicinity will continue to be generated by 
heavy trucks traveling on the local roadways.  Potential ground-borne vibration impacts 
from the airport and Boeing Enclave are not anticipated to affect the new residential uses 
within the PacifiCenter project site, since all airplanes are equipped with compressed air 
rubberized tires that act as vibration isolators.  In addition, project features to reduce 
interior noise levels at residences from aircraft noise will help to reduce vibration.

Additional measurements of a Boeing 717 engine run-up test were conducted on 
July 17, 2003, to determine if low frequency noise levels may cause structure borne 
vibration and secondary interior noise impacts from possible rattling of doors and windows.
These measurements were conducted using the C-weighted scale, which is a better 
indicator of low-frequency noise as compared to the A-weighted scale.  The results
indicate that noise levels within the proposed residential uses north of the Boeing Enclave 
could reach levels of 81 dBC Leq and 89 dBC Lmax.  A complete discussion of the
measurements is provided in Appendix B. 

Information provided by the Federal Interagency Committee on Aviation Noise
(FICAN) Expert Panel44 suggests that the ideal descriptor for measuring low frequency 
sound level (LFSL) is the sum of the maximum sound levels in the 25-80 Hz one-third
octave bands during individual noise events.  The documentation provides a low
frequency survey response curve conducted at MSP and LAX.  The C-weighted
measurements best represent the LFSL and were therefore used with the response curve 
to determine the prevalence of high annoyance due to rattle or vibration.  Based on a 
maximum noise level of 89 dBC, approximately 38 percent of the people will be highly 
annoyed due to rattle or vibration.  Also, the Expert Panel recommended that LFSL doses 
above 87 dB be identified as incompatible with residential use and not susceptible to 
remedial treatment.  Therefore, as discussed above, a project feature has been
incorporated to limit proposed residential uses until the 717 engine run-ups stop within the 
area identified on Figure 7 on page 41.  Areas outside this area will experience a noise 
level of less than 87 dBC.  This, coupled with the project feature discussed above, which 
will provide insulation for all residential buildings on the project site to reduce interior noise 
levels below 45 dBA CNEL, the project will not generate excessive ground-borne vibration 
or ground-borne noise levels and impacts will be less than significant.

44 FICAN on the Findings of the Minneapolis-St. Paul International Airport (MSP) Low-Frequency Noise 
(LFN) Expert Panel.



PacifiCenter @ Long Beach City of Long Beach
State Clearinghouse No. 2001051048 January 2004

Page 65

PRELIMINARY WORKING DRAFT – Work-in-Progress

7.0  MITIGATION MEASURES

7.1 MITIGATION MEASURES

The following mitigation measures are recommended to reduce noise and vibration 
impacts resulting from the proposed project.  In addition to these mitigation measures, the 
project features presented and evaluated above will further reduce impacts associated 
with noise.

7.1.2.  Construction

V.I-1 In compliance with Section 8.80.202 of the LBMC, site preparation,
grading, and construction within the City of Long Beach shall be limited 
to the hours of 7 A.M. and 7 P.M., Monday through Friday, 9 A.M. and 6 
P.M. on Saturdays, and prohibited on Sundays.

V.I-2 In compliance with Section 8020 of the LMC, site preparation, grading, 
and construction within the City of Lakewood shall be limited to the hours
of 7 A.M. and 7 P.M., Monday through Saturday and 9 A.M. and 7 P.M. on 
Sundays within 500 feet of a residential zone.

V.I-3 All construction equipment, fixed or mobile, shall be equipped with
properly operating and maintained muffler exhaust systems.

V.I-4 The project applicant shall provide a construction relations officer to
serve as a liaison with surrounding communities and future on-site
residents.

V.I-5 Construction activities shall be scheduled so as to avoid operating
several pieces of equipment simultaneously, which causes high noise 
levels.

V.I-6 Engine idling from construction equipment such as dozers and haul 
trucks shall be limited, to the extent feasible.

V.I-7 Equipment and materials staging shall be located as far from noise-
sensitive uses as practical.
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V.I-8 Semi-stationary heavy equipment shall be located as far from noise-
sensitive uses as practical.

V.I-9 Electrically powered equipment shall be used instead of equipment
driven by internal combustion engines where feasible.

V.I-10 Active construction sites within 400 feet of on-site occupied residential 
uses shall be acoustically screened with a temporary ten-foot, ½ inch 
thick plywood fence around the construction zone, to the extent feasible.
The plywood fence will have an approximate sound transmission
classification level of 18.

V.I-11 An on-site area shall be designated for delivery of materials and
equipment.  No construction deliveries shall be permitted outside the 
hours of 7 A.M. and 10 P.M. on weekdays.

V.I-12 Pile shields (i.e., sound blankets) shall be used where pile driving
activities occur within 200 feet from the northern property boundary along 
Carson Street or within 400 feet of on-site residential uses on the project 
site.

V.I-13 Construction routes will be established to avoid residential streets in 
order to prevent noise and vibration impacts in residential areas.
Generally, construction delivery and haul trucks will access the project 
site from I-405 along Lakewood Boulevard and Cherry Boulevard.

7.1.2.  Operation

V.I-14 The residential developer shall provide insulation for all residential
buildings on the project site to reduce interior noise levels below 45 dBA 
CNEL with doors and windows closed and shall provide confirmation of 
this noise level through an acoustical consultant.  In addition, any
residential development within the delineated residential area (i.e.,
hatched area) provided in Figure 54 of this EIR shall require a minimum 
outside-to-inside noise insulation of 30 dBA and shall appoint an
acoustical consultant to confirm that the proposed residential buildings 
will achieve this design standard before submitting an application for a 
building permit.45

45  As discussed previously, the California Airport Land Use Handbook documents that this level of sound 
insulation may include the following:  1) air-conditioning/mechanical ventilation such that the units would 
not have to rely on open windows for ventilation; 2) ½-inch thick glazing, or a dual insulating glazed

(Footnote continued on next page)
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V.I-15 All persons purchasing, leasing, or renting residential land or property 
within the PacifiCenter development shall be required to sign an
“acknowledgement covenant” which acknowledges the fact that
residential properties are near an airport, that there may be low level 
aircraft overflights, and that there may be noise impacts because of
proximity to the Airport and overflights. In addition, the acknowledgment 
covenant shall acknowledge the avigation easements, which waive the 
right to take legal action in connection with aircraft noise.

V.I-16 Aircraft related to new aviation-related uses proposed within the project 
site shall comply with requirements in LBMC Chapter 16.43.030(B)
which limits engine run-ups to designated areas at the Airport and 
between the hours of 7 A.M. and 9 P.M. on weekdays and 9 A.M. and 9 
P.M. on weekends and holidays.

V.I-17 Development of residential uses in close proximity to the Boeing Enclave 
shall be prohibited until such time that run-up activities permanently
cease in the 717 Run-up area.  The delineation of this area is provided in 
Figure 54 of this EIR.

V.I-18 Boeing shall preferentially use the testing positions along the southern 
side of the Boeing Enclave (Numbers 1-6), as shown in Figure 54 of this 
EIR

V.I-19 The substation shall include an eight-foot high wall surrounding the 
substation area if it is to be located within a residential area.

V.I-20 All mechanical equipment shall incorporate noise control measures to 
ensure that City of LBMC and LMC requirements are satisfied.

system comprised of 3/8-inch thick laminated glass/½-inch air space/¼-inch glass (or acoustical
equivalent); 3) doors and windows opening to the exterior with acoustical seals; 4) adding insulation to 
attics; and/or 5) fitting chimneys and vents with dampers and/or acoustic louvers.
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8.0  CONCLUSION

8.1 CONSTRUCTION

Noise and vibration associated with the proposed project have been evaluated to 
determine the level of impact from construction activities and future operations related to 
vehicular traffic and facility operations.

Construction noise levels at the closest off-site sensitive receptor (i.e., single family 
residences located on the north side of Carson Street) during the heaviest periods of
activity could be as high as 70 dBA Leq and during pile driving short-term, impulsive noise 
could be as high as 84 dBA.  With implementation of the proposed mitigation measures, 
future construction operations will be expected to generate noise levels at proposed
residential areas in close proximity to the construction zone as high as 77 dBA Leq and will 
not substantially reduce the pile driving short-term, impulsive noise level of 98 dBA.  These 
noise levels will be considerably higher than ambient noise levels.  As the worst-case
hourly Leq exceeds ambient noise levels by more than the 5 dBA significance threshold, 
construction of the proposed project will result in a significant and unavoidable impact to 
proposed on-site sensitive receptors and off-site sensitive receptors (i.e., residential uses 
located along and north of Carson Street).  However, such noise levels will be experienced 
for short-durations as only portions of the project site will be under construction at any one 
time.  The majority of the time, construction noise levels at adjacent sensitive locations will
be much lower due to reduced construction activity and staging of construction (i.e.,
construction noise levels at a given location will be reduced as construction activities
conclude or move to another more distant location of the site.)  Furthermore, the estimated 
highest noise levels do not account for shielding that may be provided by future structures 
located between construction activity areas and adjacent receptors.

At 75 feet from the source of activity, vibration velocities from typical heavy
construction equipment operations range from 0.001 to 0.124 inch/sec.  Within the project 
site, the highest vibration will be generated during pile driving operations, while more 
consistent, but lower ground vibration will be generated during the clearing, excavation, 
and grading processes when heavy materials are moved.  Both off-site and on-site
sensitive land uses will be located at a sufficient distance (greater than 75 feet) from any 
potential pile driving activity so that vibration from such activities will be below the peak 
particle velocity threshold of 0.2 inch/sec.  Therefore, the project will not generate
excessive ground-borne noise levels, and vibration impacts associated with construction 
will be less than significant.
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8.2 OPERATION

8.2.1  Traffic

The increase in future traffic noise associated with the proposed project and all 
traffic mitigation will be less than significant for all roadway segments presented in Table 
14, with the exception of Conant Street east of Lakewood Boulevard which will increase by 
7.0 dBA and will exceed the 5 dBA significance threshold.  This roadway segment is
bordered by parking facilities and the Boeing 717 Assembly Facility.  While noise levels 
associated with project traffic at this roadway segment will result in a significant and 
unavoidable impact, no sensitive receptors will be impacted.  An additional analysis was 
completed for A Street located within the western portion of the site as this street may be 
located farther to the north and adjacent to the Lakewood Country Club Golf Course (in 
the vicinity of where Cover Street is currently located).  Given the low level of traffic that 
currently travels on this segment, mobile noise levels were predicted to increase by 18.7 
dBA.  However, this roadway segment is bound by the Airport to the south and a golf 
course to the north, and, therefore no sensitive residential receptors will be impacted.
Nonetheless, noise levels associated with project traffic at this roadway segment will result 
in a significant and unavoidable impact.

8.2.2  Airport Noise Exposure

Residential uses and associated outdoor recreational areas proposed within the 
PacifiCenter site will be outside of the 65 CNEL contour produced by landing and takeoff 
activity at the airport, which are based upon the future worst-case operating scenario 
allowed by LBMC Chapter 16.43.  Therefore, the project will not expose people residing or 
working in the project area to excessive noise levels and noise impacts from airport
operations upon “incompatible” land uses such as residential development and associated 
outdoor recreational areas will be less than significant since these uses will be exposed to 
appreciably lower noise levels than cited by California Title 21, FAA Guidelines, and 
allowed by the LBMC.

8.2.3  Aviation-Related Uses

As illustrated by the Federal Aviation Administration’s Industrial Noise Model (INM) 
Version 6.0 SENEL curves provided in Appendix A-4, all proposed types of aircraft to be 
used by on-site aviation-related activities will comply with LBMC Chapter 16.43 SENEL 
requirements.  In addition, proposed operations will not affect overall activity at the Airport, 
since the Airport must maintain compliance with LBMC Chapter 16.43 noise budgets.  The 
ground support equipment will only be operated intermittently based on the low number of 



8.0  Conclusion

PacifiCenter @ Long Beach City of Long Beach
State Clearinghouse No. 2001051048 January 2004

Page 70

PRELIMINARY WORKING DRAFT – Work-in-Progress

estimated flights per day.  In addition, the structures related to the hangars will be 
positioned between any aviation activity and adjacent land uses, thus limiting the amount 
of noise from these operations. Therefore, noise levels associated with operation of the 
aviation-related uses will be less than significant. 

8.2.4  Boeing Engine Run-Up Area

Boeing C-17 and 717 engine run-up tests will not be expected to significantly 
interfere with typical speech communication, watching television or similar activities taking 
place indoors.  However, engine run-up noise may interfere with speech communication 
during outdoor activities.  While production rates could increase in the future, current and 
projected levels of production (i.e., 16 for C-17’s and 12 for 717’s) will result in infrequent 
engine run-up tests.

Given the relative infrequency of these C-17 and 717 engine run-up tests
(compared to the 41 air courier flights per day as well as commuter, industrial, charter, and 
military operations already accounted for in the City’s CNEL noise contours for the airport), 
together with the fact that the associated single event and Lmax noise levels measured for 
the C-17 and 717 are similar to the average levels monitored over the last consecutive 
12-month period at the most representative station for the project site (Station No. 14), it is 
reasonable to rely upon the published CNEL contours for the Airport in order to assess the 
potential noise impact upon the residential land uses of the of the PacifiCenter project.46

Therefore, as residential development and associated outdoor recreational areas will not 
be located within the 65 CNEL contour, no significant impact will occur from the Boeing 
engine run-up tests. 

8.2.5  Substation

Operation of the substation will result in the production of long-term noise from 
transformers.  Four transformers will generate a maximum noise level of 67 dBA at
approximately six feet.  Accounting for noise attenuation of 6 dBA for each doubling of 
distance, the worst-case noise level will be less than 45 dBA at the substation property 
line, which will comply with the more strict LBMC and LMC nighttime noise standards.
Therefore, noise impacts resulting from operation of the substation will be less than
significant.

46 Noise measurement data is not available for the 717 engine run-up testing area.  However FAA’s INM 
Version 6.0 SENEL Aircraft Curves demonstrate that the 717 is a much quieter aircraft than the C-17 and 
MD-80.  Therefore, it is reasonable to assume that noise levels from the 717 engine run-up tests are 
quieter than both the C-17 engine run-up tests and the hypothetical typical MD-80 departure SEL.
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8.2.6  Future Facility Noise Levels

Most of this mechanical equipment will be expected to be located within enclosures 
or behind new buildings or otherwise shielded from the nearby sensitive land uses.  In 
addition to this physical shielding, proper engineering during the detailed design phases, 
including noise control engineering of the mechanical equipment, should ensure that the 
noise generated by mechanical equipment operations will meet both LBMC and LMC 
noise standards.  Impacts will be expected to be less than significant.

The noise produced by delivery and trash pick-up trucks at the project site will also 
be a potential source of annoyance.  These sources of noise currently occur within the 
project site and vicinity and are typical in an urban environment.  As these operations will 
be intermittent and will occur for short durations, impacts will be less than significant at 
both on-site receptors and the receptors nearest to the project site.

Various sounds, including automobile movement, car alarms, car horns, door
slams, and tire squeals, may occur at the parking facilities (surface parking areas and 
parking structures).  Noise from these sources even though intermittent and short-term in 
nature may be intermittently audible to nearby sensitive land uses.  Noise from parking 
facilities will incorporate project features discussed earlier in Section 6.4.3.  These project 
features will result in a noise level in compliance with Section 8.80 of the LBMC.  In 
addition, project features included to reduce noise levels at residences from aircraft noise 
will also reduce noise levels from parking facilities.  Therefore, noise levels associated with 
operation of the parking facilities will be less than significant.

8.2.7  Future Vibration

Future ground-borne vibration in the project vicinity will continue to be generated by 
heavy trucks traveling on the local roadways.  Potential ground-borne vibration impacts 
from the airport and Boeing Enclave are not anticipated to affect the new residential uses 
within the PacifiCenter project site, since all airplanes are equipped with compressed air 
rubberized tires that act as vibration isolators.  In addition, project features to reduce 
interior noise levels at residences from aircraft noise will help to reduce vibration.
Therefore, the project will not generate excessive ground-borne vibration or ground-borne
noise levels and impacts will be less than significant.

An analysis was conducted to determine if low frequency noise levels from Boeing 
717 engine run-up tests may cause structure borne vibration and secondary interior noise 
impacts from possible rattling of doors and windows.  A project feature has been
incorporated to limit proposed residential uses in close proximity to the Boeing Enclave
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until such time that run-up activities permanently cease.  This, coupled with other project 
features which will provide insulation for all residential buildings on the project site to 
reduce noise levels below 45 dBA CNEL, will ensure the project will not generate 
excessive ground-borne vibration or ground-borne noise levels and impacts will be less
than significant impact.
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Table A-1

MODELED EXISTING AND FUTURE TRAFFIC NOISE LEVELS—PROJECT BUILDOUT

Roadway
Segment

# Roadway Segment

Existing
Roadway

ADT

Existing
CNEL
(dBA)

Ambient
Growth
Without
Project

Roadway
ADT a

Ambient
Growth
Without
Project
CNEL

(dBA) a

Ambient
Growth

With
Project

Roadway
ADT a

Ambient
Growth

With
Project
CNEL

(dBA) a

Ambient
Growth Plus

Project and All
Traffic

Mitigation
Roadway ADT a

Ambient
Growth Plus

Project and All
Traffic Mitigation 

CNEL (dBA) a

1 Atlantic Avenue North of 
Carson Street 2,314 69.4 2,774 70.2 2,801 70.2 2,798 70.2

2 Bellflower Boulevard 
North of Carson Street 2,240 69.3 2,464 69.7 2,558 69.9 2,550 69.9

3
Candlewood Street 
West of Lakewood 
Boulevard

1,519 68.0 2,117 69.4 2,153 69.4 2,151 69.4

4 Carson Street West of 
Lakewood Boulevard 3,119 61.1 3,830 62.0 4,315 62.5 4,268 62.5

5 Carson Street East of 
Lakewood Boulevard 2,711 60.5 3,124 61.1 3,713 61.9 3,654 61.8

6 Carson Street East of 
Clark Avenue 2,856 60.7 3,185 61.2 3,708 61.8 3,545 61.6

7 Cherry Avenue North of 
Carson Street 2,679 68.6 3,156 69.3 3,413 69.6 3,611 69.9

8 Clark Ave. North of 
Conant St. 1,561 68.3 1,721 68.7 1,769 69.0 1,818 68.9

9 Clark Ave. South of 
Conant St. 1,646 67.3 1,845 67.7 1,877 67.7 1,872 67.8

10 Conant Street East of 
Lakewood Boulevard 117 56.2 157 57.5 875 64.9 789 64.5

11 Conant Street East of 
Clark Avenue 134 56.8 145 57.1 419 61.7 385 61.4

12 Cover Street West of 
Paramount Boulevard 779 65.4 863 65.9 1,963 69.4 2,037 69.2

13 Lakewood Boulevard 
North of Carson Street 2,601 70.2 2,859 70.5 3,787 71.7 3,689 71.6
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Roadway
Segment

# Roadway Segment

Existing
Roadway

ADT

Existing
CNEL
(dBA)

Ambient
Growth
Without
Project

Roadway
ADT a

Ambient
Growth
Without
Project
CNEL

(dBA) a

Ambient
Growth

With
Project

Roadway
ADT a

Ambient
Growth

With
Project
CNEL

(dBA) a

Ambient
Growth Plus

Project and All
Traffic

Mitigation
Roadway ADT a

Ambient
Growth Plus

Project and All
Traffic Mitigation 

CNEL (dBA) a

14 Lakewood Boulevard 
North of Wardlow Road 3,135 70.9 3,871 71.7 6,238 73.7 5,987 73.5

15 Orange Avenue South 
of Wardlow Road 1,368 67.5 1,400 67.6 1,407 67.6 1,406 67.6

16
Paramount Boulevard 
South of Del Amo 
Boulevard

1,598 65.5 1,964 66.4 2,450 67.4 2,174 66.9

17 Paramount Boulevard 
North of Carson Street 1,473 65.2 1,870 66.2 2,511 67.5 2,223 67.0

18 Paramount Boulevard 
South of Carson Street 1,037 66.3 1,474 67.8 2,177 69.5 1,884 68.9

19 Wardlow Road West of 
Cherry Avenue 1,117 65.4 1,294 66.1 1,361 66.3 1,356 66.3

20 Wardlow Road East of 
Cherry Avenue 692 63.3 777 63.8 789 63.9 788 63.9

21 Wardlow Road East of 
Lakewood Boulevard 782 63.9 923 64.6 1,483 66.7 1,425 66.5

a Includes ambient traffic growth projected through year 2020.

Source:  PCR Services Corporation, 2004.
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Table A-2

FAA’s INM 6.0 SENEL CURVES FOR AIRCRAFT
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Table A-2 (Continued)

FAA’s INM 6.0 SENEL CURVES FOR PROPOSED AIRCRAFT

LEAR35 (TFE731)
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Technical Memorandum

TO: Jon Conk DATE: November 09, 2001
CC: Michael Brown, Stephanie Eyestone
FROM: Mark Hagmann
RE: 717 NOISE SURVEY

PCR Services Corporation conducted an aircraft noise survey between 9:30 A.M. and 5:00 P.M.
on November 6, 2001 to determine the noise levels during engine testing in the Boeing 717 engine run -
up area.

Noise levels were measured using a Type I Larson-Davis (LD) Model 820 Sound Level Meter.
Instrumentation was within the standard laboratory calibration cycle and was operated according to the 
manufacturer’s specifications (calibration records are available upon request).  Also, all equipment was 
field calibrated during the various measurement sessions and experienced no more than a 0.2 dB drift 
during the measurement program.   The following instruments were used in the noise measurements:
LD 820 Sound Level Meter, SN A1065; LD 2560 Microphone, SN 2765; LD 828 Pre-Amp, SN 1472; 
and LD CA250, Acoustic Calibrator, SN 1985.

Meteorological conditions (air temperature, relative humidity, wind speed, and wind direction) 
were observed and noted.  Weather conditions during the survey sessions were noted to be typical for 
the area in autumn.  Daytime temperatures (°F) ranged from the mid -60’s to the low-70’s.  The relative
humidity was typically less than 40%.  Mild winds (0 to 10 mph) were observed during the
measurement period.  These wind speeds are below the limits specified in industry standards for
conducting outdoor measurements.  In addition, the noise impact from the winds at these speeds is 
judged to be negligible, since there is a lack of heavy foliage at the site (which cause rustling noise) and 
since the measurement microphone included a windscreen, as is standard industry practice for outdoor 
measurements.  There was no precipitation encountered during the measurement program.

Boeing 717 engine run up tests take place only at specific positions, see Figure 1 on page 3.
Tests on each of the four northern positions are conducted with jet engine discharges facing to the north.
Tests on each of the six southern positions are conducted with jet engine discharges facing to the south.
Due to the closer proximity of the northern positions to proposed residences and more importantly, due 
to the northward-pointing engine exhaust, it is considered that run-up tests on the northern positions 
would generate significantly higher noise levels at the residential buildings than for tests on the southern 
positions.  All reported noise measurements relate to an aircraft on one of the northern positions (see 
Figure 1).  The closest proposed buildings in the residential portion of the project would be
approximately 1,600 feet away from this aircraft position, to the north northeast.  Although any
residential buildings located in t he Mixed-Use area of the project could be slightly closer
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(approximately 1,400 feet), these buildings would be much less exposed to aircraft engine noise due to 
a number of tall (50 feet or more) buildings (building 15 and 41a) located directly between the  engine 
run up areas and these buildings (see Figure 1).   It is intended that these buildings will remain in place 
as long as Boeing continues aircraft production.

Currently there is a very tall building (building 41 - approximately 100 feet high), loca ted
between the engine run-up positions and the future residential area of the proposed development (see 
Figure 1).  This building is scheduled for demolition.  In order to predict the noise levels attributable to 
717 engine run-ups at the future residential buildings without this building in place, noise measurements 
were conducted at a measurement position approximately 775 feet north-northwest of the engine run-up
area along Cover Street.   This position was at a similar horizontal angle to the aircraft engine axis as 
the residential properties.  By taking noise measurements at approximately 29 feet above grade, the 
amount of acoustical screening obtained from the blast wall located immediately behind the engines
was calculated to be equal to that for a sixty feet high residential building located at 1,600 feet from the 
engine.  Noise levels at the most exposed window of the future residential buildings can therefore be 
estimated from the measured noise data by simply subtracting a 6 dBA correction for the  increased 
distance of the residences from the engines compared to the noise survey location.  A summary of
measured noise levels and predicted noise levels at the future residential buildings is provided in Table 
1, on page 4.

With reference to the measured noise levels, noise levels can be seen to vary, generally rising as 
the engine thrust was increased.  The highest maximum (Lmax) noise level measured was 73 dBA.  It is 
understood that this engine condition, with both engines at high thrust, was created specifically to create 
a worst-case noise level simulating two aircraft engine run up tests conducted at the same time and that 
normally, only one engine is operated at high thrust at any time.  Taking this worst case measured noise 
level and applying the 6 dBA acoustical loss for distance discussed above leads to an estimated noise 
level of 67 dBA attributable to Boeing 717 engine run -up tests at the facade of the most exposed 
residential building.  Based upon the specified 25 dBA outside -to-inside aircraft noise insulation that 
will be required for the completed residential buildings, the maximum internal noise level in a
residential unit attributable to these tests would be approximately 42 dBA (L max).  This is a relatively 
low noise level that would not be expected to significantly interfere with typical speech communication, 
watching television or similar activities taking place indoors.
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Memorandum
RE: 717 NOISE SURVEY

PCR Services Corporation Page 4 November 09, 2001

PRELIMINARY WORKING DRAFT – Work-in-Progress

Table 1

Noise Levels Attributable to Boeing 717 Engine Run-Up Tests at the Most Exposed Residential Buildinga

Event Thrust Settingb,c Start Time Duration (min.) Leq (dBA) Lmax (dBA)
Engine Start & 
Hydraulic Bleed Right: 61%       Left: 61% 9:28 16:00 Not Audible Not Audible

Right: 61%       Left: 61% 9:40 16:00 55.1 57.4
Right: 61%       Left: 61% 9:57 10:00 53.6 57.3

Engine Settings d Right: 61%       Left: 61% 12:14 8:00 54.5 57.2
Right: 61%       Left: 89.5% 12:22 5:00 63.2 66.8
Right: 61%       Left: 85.6% 12:28 0:40 58.1 61.1
Right: 61%       Left: 88.6% 12:29 4:00 60.4 64.4
Right: 89.8%    Left: 61% 12:34 5:00 63.7 66.9
Right: 88.5%    Left: 61% 12:41 1:50 63.3 66.0
Right: 90%       Left: 90% 12:44 0:42 65.1 67.4
Right: 74.4%    Left: 74.4% 12:49 2:47 56.5 58.5
Right: 74.4%    Left: 74.4% 12:53 1:00 56.4 59.1
Right: 74.4%    Left: 74.4% 12:56 2:41 54.3 57.8

Icing Test Right: 61%       Left: 61% 15:44 10:00 52.4 57.0
Right: 70%       Left: 70% 15:54 1:30 56.3 58.3
Right: 70%       Left: 70% 16:00 1:30 56.6 58.8
Right: 70%       Left: 70% 16:03 1:00 56.8 59.7
Right: 70%       Left: 70% 16:04 0:30 56.8 61.3
Right: 61%       Left: 61% 16:07 15:00 55.1 58.1

Reverse Thrust Right: 70%       Left: 70% 16:27 3:00 59.5 61.7
Right: 70%       Left: 70% 16:43 3:20 60.1 63.7

a Measurements taken 775 feet north-northwest of the engine run-up area were reduced by 6 dBA to predict noise levels 
at the closest on-site proposed residences (1,600 feet north-northeast of the engine run-up area).

b Idle thrust setting equals 61%.
c The Boeing 717 is equipped with two engines.
d The 90% Right/90% Left high thrust engine condition is not typical and was created specifically to create a worst-case

noise level simulating two aircraft engine run up tests conducted at the same time.

Source: PCR Services Corporation, November 6, 2001.



233 Wilshire Boulevard, Suite 130, Santa Monica, CA 90401 INTERNET www.pcrnet.com TEL 310.451.4488 FAX 310.451.5279

Memorandum

TO: Jon Conk DATE: July 28, 2003
CC: James Schulte, DeDe Soto, Dale Neal, Stephanie Eyestone-Jones,

Walt Gillifillan
FROM: Mark Hagmann, P.E.
RE: FOLLOW-UP DISCUSSION REGARDING BOEING 717 ENGINE RUN-UP NOISE

Per Jon Conk’s request, PCR Services Corporation has further characterized the extent of potential low 
frequency noise/vibration impacts related to the Boeing Enclave.  This memorandum serves as both an 
update to our previous memorandum, dated July 28th, 2003 (Additional Boeing 717 Engine Run-Up
Noise Measurements), and to serve as a tool for further discussion of potential impacts to proposed 
residential uses.

PCR conducted an assessment of potential noise levels at select areas of proposed residential
development to determine whether any perceptible vibration may occur.1  As previously discussed, low-
frequency noise/vibration is a relatively new and controversial issue. Information provided by the 
Federal Interagency Committee on Aviation Noise (FICAN) Expert Panel2 suggests that the ideal 
descriptor for measuring low frequency sound level (LFSL) is the sum of the maximum sound levels in 
the 25-80 Hz one-third octave bands during individual noise events.  The documentation provides a low 
frequency survey response curve conducted at MSP and LAX.  The C-weighted measurements best 
represent the LFSL and were therefore used with the response curve to determine the prevalence of high 
annoyance due to rattle or vibration.  The documentation also provides recommended rattle prevention
and limits for interior LFSL for new residential construction, in which levels greater than 87 db LFSL 
are not compatible with residential use and not susceptible to remedial treatment.  Table 1 presents the 
data for the noise measurement location and noise analysis locations 1 and 2.  These locations are also 
shown in Figure 1.

1 Section 8.80.200(G) Vibration of the Long Beach Municipal Code specifically prohibits operating or permitting the 
operation of any device that creates vibration which is above the vibration perception threshold of an individual at or beyond 
the property boundary of the source if on private property or at one hundred fifty feet (forty-six meters) from the source if on 
a public space or public right-of-way.  For the purposes of this subsection, "vibration perception threshold" means the
minimum ground or structure-borne vibrational motion necessary to cause a normal person to be aware of the vibration by 
such directed means as, but not limited to, sensation by touch or visual observation of moving objects. The perception 
threshold shall be presumed to be 0.001 g's in the frequency range 0 - 30 hertz and 0.003 g's in the frequency range between
thirty and one hundred hertz.
2 FICAN on the Findings of the Minneapolis-St. Paul International Airport (MSP) Low-Frequency Noise (LFN) Expert 
Panel.
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Memorandum
RE: FOLLOW-UP DISCUSSION REGARDING BOEING 717 ENGINE RUN-UP

NOISE

PCR Services Corporation Page 2 July 28, 2003

Table 1
 Noise Levels from Boeing 717 Engine Run-Up Area

Testing Position 4a

Position Distance (ft) Leq (dBA)
Lmax
(dBA)

Leq
(dBC)

Lmax
(dBC)

Measurement
Location 1,410 80.7 90.6 80.6 88.7
Noise Analysis 
Location 1 2,100 77.2 87.1 78.0 86.1
Noise Analysis 
Location 2 1,380 80.9 90.8 80.7 88.8

a  This evaluation is based on the worst -case run-up event at Testing Position #4  which occurred for 
approximately 5 minutes and the engine settings were 61%L and 89.8%R.

a    Noise levels represent the maximum levels that would occur in each zone.

Source:  PCR Services Corporation, 2003.
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INTRODUCTION

On its approximate 260-acre site within the Cities of Long Beach and Lakewood, Boeing 

Realty Corporation proposes a redevelopment project which would replace nearly five 

million square feet of existing permitted density consisting of office, research and 

development (R&D), warehousing, manufacturing and other aviation-related usable floor 

area on the project site.  Existing zoning and plans provide for an estimated 6.4 million 

square feet of development.  The redevelopment project being proposed for the site, 

PacifiCenter @ Long Beach, is being designed as a master-planned, mixed-use project 

consisting of new office, R&D, light industrial, residential, retail, hotel, aviation-related, 

and ancillary uses.  PacifiCenter is anticipated to be completed by the year 2020. 

Crain & Associates prepared this traffic study assessing the impact of PacifiCenter on the 

transportation system in the surrounding area.  The analysis documented and presented 

in this report examines existing and future transportation conditions, without and with the 

project.  Using a computerized transportation model, detailed analyses were made of 

these conditions for 109 study intersections, freeway mainlines and on-ramps, selected 

residential streets, public transit and bicycle facilities in the study area.  Feasible 

mitigation measures were identified to reduce project impacts to a level of insignificance.

In addition, a proposed phasing program for the implementation of the traffic mitigation 

measures was developed. 
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PROJECT DESCRIPTION 

The project site is an irregularly-shaped property of approximately 260 acres.  It is located 

approximately five miles northeast of downtown Long Beach and immediately north of the 

Long Beach Municipal Airport, as shown in Figure 1, Project Site Vicinity Map.  The site is 

generally bounded by Carson Street on the north, Lakewood Boulevard on the east, the 

Airport on the south and southwest, and the Lakewood Country Club and Cover Street on 

the west and northwest.  Most of the site, approximately 238 acres, is within the City of 

Long Beach.  The westerly portion, approximately 22 acres, is within the City of 

Lakewood.

The site is owned by Boeing Realty Corporation (except for approximately one acre on 

the southwest corner of Carson Street and Lakewood Boulevard that is owned by the City 

of Long Beach) and contains nearly five million square feet of permitted usable office, 

manufacturing and R&D floor area.  Approximately 536,862 square feet of this floor area 

was occupied as of November 2002, with approximately 515,000 square feet of the 

existing floor area used for production relating to with the C-17 and 717 aircraft. 

Accounting for demolition activities associated with the remediation program underway 

within the project site, approximately 380,000 square feet of floor area will remain until 

such time that operations within the Boeing Enclave cease. 

PacifiCenter, the project proposed for the site, is a master-planned, mixed-use project.  It 

would replace the existing entitled uses with the following primary land uses:  Commercial 

(office, R&D, light industrial, retail, hotel and aviation-related uses) and Housing (single-

family and multiple-family uses).  These land uses are conceptually illustrated in Figure 2.

Completion of PacifiCenter is anticipated by the year 2020. 

To optimize its ability to respond to market conditions, the project proposal includes 

development flexibility which allows the project to be market-driven.  This proposal 

includes a “cap” on the maximum number of PM peak-hour trips that can be generated







5

by the project and a limit on the floor area or the number of dwelling units within each 

land use category. 

To manage the flexibility of specific land uses that can be developed within the 

Commercial category, a development implementation program is proposed as part of the 

project.  This program includes maximum heights and setbacks from existing and 

proposed roadways, both of which are described in detail below.  As indicated in Table 1, 

this program also specifies a maximum floor area that can be developed within the project 

site.  In accordance with the development implementation program, a maximum of 3.3 

million square feet of non-residential floor area (excluding hotel uses) could be developed 

in the Commercial category, including a varying mix of office, R&D, light industrial and 

retail uses.  Within this category, retail uses would be limited to a maximum of 150,000 

square feet, and warehouse and distribution uses would each be limited to 20 percent of 

permitted uses.  As indicated above, within the project site, a maximum of 400 hotel 

rooms could also be developed within the Commercial category. 

Table 1 

Proposed Project Land Use Program 

Maximum Land Use 
Land Use Acres Square Feet/RoomsUnits

Commercial (office, R&D, light industrial 160  3.3 million sf 
Retail, hotel and airfield-related)  (including up to 150,000 sf  
   of retail uses) 

Housing (Single-Family and Multi-Family) 100 2,500 units 

Total Site Acreage 260 

Total Maximum Development 

 Non-Residential Floor Area (excluding hotel  3.3 million sf (including up to 
 rooms)  150,000 sf of retail uses) 

 Residential Units  2,500 units 

 Hotel Rooms  400 
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For purposes of this study, the development scenario shown in Table 2 was assumed and 

analyzed for the project.  The breakdown of the Residential use reflects the current 

estimate of the type and number of dwelling units that may be developed. 

Table 2 
Project Development Scenario for Traffic Analysis 

Land Use        Size 

 Commercial (Office Park) 3,150,000  sf 

 Residential 

  Single-Family Housing 255 du 
  Apartment 1,220 du 
  Condominium/Townhouse 1,025 du 

 Retail 150,000  sf 

 Hotel 400  rm 

The project could also include an optional component allowing for the continuation of a 

limited amount of aviation-related uses on the site.  These uses could be located along 

the southern property boundary next to the Airport and may include general aviation 

products, as permitted by the Federal Aviation Administration. 

Project Access

Development of the project would provide circulation improvements within and adjacent to 

the site.  Vehicular access would be available at several locations around the site, as 

shown in Figure 3, Proposed Circulation Plan.  New entry and exit points are proposed on 

Carson Street at First Street, which would be offset to the east from Lakewood Drive, and 

at a driveway/roadway between First Street and Lakewood Boulevard; and on Lakewood 

Boulevard at a access driveway/roadway opposite Douglas Center Drive, at A Street, at B 

Street and at two other driveways.  The existing access points at the intersections of 

Cover Street/Paramount Boulevard at the western end of the site and Conant 
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Street/Lakewood Boulevard at the southeast corner of the site would be reconstructed.

New traffic signals, along with left-turn channelization, are also proposed at Carson Street 

and First Street, and at Lakewood Boulevard and A Street.  The existing signal at 

Lakewood Boulevard and Douglas Center Drive would remain and also serve the access 

driveway/roadway on the opposite side of Lakewood Boulevard.

Within the project site, several roadways are proposed as illustrated in Figure 3.  It is 

anticipated that A Street, B Street, First Street, Second Street and Third Street would be 

public streets.  A Street and B Street would likely have up to two lanes in each direction, 

plus a lane for left turns, depending on the intensity of uses.  First Street, Second Street 

and Third Street are expected to have one to two lanes per direction and left-turn 

channelization as appropriate.  These new roadways and other project access points 

would be subject to review and approval by the City of Long Beach Director of Public 

Works.

Project Parking

Sufficient parking would be provided on-site to accommodate the demand generated by 

the proposed project uses.  The parking supply would be designed to minimize internal 

traffic and disruption to the street system, as well as walking distances for employees, 

residents and visitors.  The amount of parking provided on each development parcel 

would generally correspond to the type and intensity of uses proposed on that parcel and 

may include surface, structured and on-street parking.  Surface parking would generally 

be associated with Commercial uses.  In areas with higher development densities, 

parking may be consolidated into subterranean or above grade structures.  On-street 

parking may also be provided near residential and retail uses. 

It is preliminarily estimated that approximately 13,000 to 13,400 parking spaces could be 

required by code for the project.  However, it is anticipated that the amount of parking 
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spaces actually provided would be less than calculated on a “stand alone” basis due to 

the effects of shared parking and measures to reduce trips generated by the project.

Shared parking is defined as parking space that can be used to serve two or more 

individual uses without conflict or encroachment.  Shared parking can be implemented 

when there are variations in the peak accumulation of parked vehicles as the result of 

different activity patterns of adjacent or nearby land uses occur, and when there are 

relationships among the uses that result in people’s attraction to two or more land uses 

on a single vehicle trip to a given area or development.  By taking into account the shared 

parking phenomena for mixed-use projects such as PacifiCenter, it would be possible to 

provide sufficient parking serving all of the uses that is less than the sum of the peak 

parking required of each individual use.  Thus, it is recommended that shared parking be 

allowed in determining the amount of parking required of the project. 
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ENVIRONMENTAL SETTING 

The project site is located approximately five miles northeast of downtown Long Beach 

and immediately north of the Long Beach Municipal Airport.  Approximately 238 acres of 

the approximate 260-acre site is within the City of Long Beach, with the westerly portion 

of approximately 22 acres within the City of Lakewood.  The irregularly-shaped site is 

generally bounded by Carson Street on the north, Lakewood Boulevard on the east, the 

Airport on the south and southwest, and the Lakewood Country Club and Cover Street on 

the west and northwest, as shown in Figure 4, Aerial View of Project Site and Vicinity. 

The site, almost all of which is owned by the Boeing Company, contains nearly five million 

square feet of permitted density.  Approximately one acre of the site on the southwest 

corner of Carson Street and Lakewood Boulevard is currently owned by the City of Long 

Beach.  As of November 2002, approximately 278,464 square feet of office, 177,128 

square feet of manufacturing, 25,000 square feet of R&D, 17,913 square feet of 

warehousing and 38,357 square feet of mechanical area, totaling 536,862 square feet, 

was occupied.  In addition, approximately 515,000 square feet of this existing floor area is 

being used for production associated with the C-17 and 717 aircraft.  As previously 

indicated, when accounting for demolition activities associated with the on-site 

remediation program that is underway, approximately 380,000 square feet of floor area 

will remain until such time that the Boeing Enclave ceases operation. 

Surrounding land uses, in addition to the Airport, include Boeing’s 717 aircraft assembly 

plant and office center on the east side of Lakewood Boulevard, and Boeing’s C-17 

aircraft facility west of the airport.  North of Carson Street are single-family residences 

and the Lakewood Country Club.  There is some commercial development near the 

intersection of Carson Street and Lakewood Boulevard, as well as west of the Lakewood 

Country Club and to the west on Cover Street.  To the southeast is the Sky Links Golf 

Course.  Long Beach City College is to the east of the Boeing 717 facility. 
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In addition to Carson Street and Lakewood Boulevard, other major roadways near the site 

are Spring Street to the south, and Paramount Boulevard and Cherry Avenue to the west.

Proximate regional facilities include the San Diego Freeway (I-405) to the south, the 

Artesia Freeway (SR-91) to the north, the San Gabriel River Freeway (I-605) to the east 

and the Long Beach Freeway (I-710) to the west.  These and other transportation 

facilities are described below. 

FREEWAYS

The San Diego Freeway (I-405) is generally a north-south oriented freeway that connects 

the northern San Fernando Valley to the north and Orange County to the south.  It is the 

freeway closest to the project site, located approximately one and one-half miles to the 

south.  Freeway ramps used primarily to access the site include Orange Avenue, Cherry 

Avenue, Spring Street, Lakewood Boulevard and Bellflower Boulevard.  In the study area, 

the San Diego Freeway generally has four lanes in each direction, plus a high-occupancy 

vehicle (HOV) lane each way.  Full interchange is provided with the Long Beach Freeway 

and the San Gabriel River Freeway. 

The Artesia Freeway (SR-91) is an east-west freeway located approximately three and 

one-half miles north of the project site.  This freeway connects the Harbor Freeway (I-

110) to the west with the Golden State Freeway (I-5) to the east through the Cities of 

Torrance, Carson, Compton, Long Beach, Bellflower, Cerritos, Artesia, La Palma and 

Buena Park.  In the study area, it generally has four to five lanes per direction, in addition 

to an HOV lane each way.  The Artesia Freeway has a full interchange with the Long 

Beach and San Gabriel River Freeways.  Site access is provided primarily by freeway 

ramps at Cherry Avenue, Paramount Boulevard, Lakewood Boulevard and Bellflower 

Boulevard.
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The Long Beach Freeway (I-710) is a north-south freeway connecting the Long Beach 

Harbor area with the San Gabriel Valley.  This freeway is approximately three miles west 

of the project site and has three to four lanes in each direction, with no HOV lanes.  It has 

a full interchange with the Artesia and San Diego Freeways.  Site access is available via 

ramp connections at Del Amo and Long Beach Boulevards. 

The San Gabriel River Freeway (I-605) is a north-south freeway approximately three 

miles east of the project site.  The San Gabriel River Freeway connects western Orange 

County with northeastern Los Angeles County.  In the study area, this freeway 

interchanges with the Garden Grove Freeway (SR-22), the San Diego Freeway and the 

Artesia Freeway.  Four lanes per direction are generally provided in the study area.  HOV 

lanes are also present on the San Gabriel River Freeway.  Freeway ramps at Carson 

Street provide the most direct access to the site.

STREETS AND HIGHWAYS

The following generally describes the streets and highways primarily expected to be used 

for project site access.  More detailed characteristics of segments of these roadways are 

presented in Table 3. 

Rosecrans Avenue is an east-west major arterial north of the project site.  It extends from 

the Pacific Ocean to the City of Fullerton in Orange County, providing access to many 

cities and communities.  At Lakewood Boulevard, Rosecrans Avenue provides two lanes 

in each direction and left-turn channelization.  Rosecrans Avenue interchanges with both 

the Long Beach and San Gabriel River Freeways. 

Alondra Boulevard is north of the project site.  It is an east-west major arterial traversing 

several cities from Los Angeles to La Miranda.  There are two lanes per directions, along 



14

with left-turn channelization, on Alondra Boulevard.  There are also interchanges with the 

Long Beach Freeway and San Gabriel River Freeway for Alondra Boulevard. 

Flower Street is an east-west collector street.  It is primarily within the City of Bellflower 

and north of the project site.  It becomes 70th Street to the west where is serves the 

Cities of Paramount and Long Beach.  Two lanes in each direction are provided on 

Flower Street near Lakewood Boulevard. 

Artesia Boulevard is an east-west major arterial south of and parallel to the Artesia 

Freeway, and north of the project site.  In the study area, Artesia Boulevard traverses the 

Cities of Bellflower and Cerritos into Orange County to the east.  It generally has two 

lanes per direction, along with left-turn channelization.  A partial interchange with the 

Long Beach Freeway is provided for Artesia Boulevard.

South Street is designated an east-west major arterial east of Cherry Avenue and a minor 

arterial between Atlantic Avenue and Cherry Avenue.  It is north of the project site and 

from the Los Angeles River, traverses the Cities of Long Beach, Lakewood, and Cerritos.

South Street generally has two lanes in each direction and left-turn channelization.  Some 

portions of the street include a bike lane. South Street also has ramp connections with 

the San Gabriel River Freeway.

Market Street-Candlewood Street is an east-west minor arterial located approximately 

one and one-half miles north of the project site and within the Cities of Long Beach and 

Lakewood.  One to two lanes in each direction, plus left-turn channelization at key 

intersections, are provided on this arterial in the study area.  From the Los Angeles River 

to east of Cherry Avenue, this arterial is Market Street.  Continuing from east of Cherry 

Avenue, it becomes Candlewood Street. 
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Del Amo Boulevard is an east-west major arterial approximately one mile north of the 

project site.  It interchanges with both the Long Beach and the San Gabriel River 

Freeways, and extends through the Cities of Long Beach and Lakewood.  Del Amo 

Boulevard has two to three lanes in each direction, as well as left-turn channelization.  In 

addition, a bicycle lane is provided on some portions of Del Amo Boulevard.

San Antonio Drive is a northeast-southwest oriented minor arterial in the City of Long 

Beach that terminates at Cherry Avenue just south of Del Amo Boulevard.  Located 

northwest of the project site, it provides one to two lanes in each direction, with left-turn 

channelization at key intersections. 

Carson Street is an east-west major arterial that extends easterly from Long Beach 

Boulevard, past the San Gabriel River Freeway where it has ramp connections, and into 

Orange County where it becomes Lincoln Avenue.  It serves the Cities of Long Beach, 

Lakewood and Hawaiian Gardens.  Carson Street is also the northern boundary of the 

project site and a boundary street between the Cities of Long Beach and Lakewood.  It 

has one lane per direction west of Atlantic Avenue, and two to three lanes per direction 

east of Atlantic Avenue, along with left-turn channelization.  A bike path is also provided 

along portions of Carson Street.

Centralia Street runs east-west approximately one-half mile north of the project site.  It is 

a local street within the Cities of Lakewood and Long Beach.  Portions of this street are 

discontinuous, with the longest continuity being between Lakewood Boulevard and the 

San Gabriel River.  One lane in each direction is available on Centralia Street. 

Bixby Road is an east-west local street that is to the west of the project site.  This 

roadway is approximately two miles long and extends from Country Club Drive to Industry 

Avenue.  One lane per direction is generally provided along Bixby Road. 
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Cover Street is an east-west local street that extends easterly from Cherry Avenue into 

the project site, forming a portion of the northern edge of the site.  It has one to two lanes 

in each direction and is within both the City of Long Beach and the City of Lakewood.

Conant Street is an east-west local street that extends easterly from Lakewood 

Boulevard.  Direct project site access is provided via Conant Street at Lakewood 

Boulevard.  Conant Street has two lanes per direction directly east of Lakewood 

Boulevard and one lane per direction east of Clark Avenue.

Wardlow Road is an east-west minor arterial approximately one-third mile south of the 

project site.  Its continuity is disrupted by the Long Beach Municipal Airport.  Two lanes 

per direction generally are provided on Wardlow Road, as well as left-turn channelization 

at key locations.  West of Lakewood Boulevard and within the Airport area, Wardlow 

Road becomes Donald Douglas Drive.  Wardlow Road has a partial interchange with the 

Long Beach Freeway.

Spring Street is an east-west roadway located approximately one mile south of the project 

site.  Spring Street extends easterly from the Los Angeles River to the Los Angeles 

County/Orange County boundary near the San Gabriel River Freeway where it becomes 

Cerritos Avenue.  It is designated a collector street between Magnolia Avenue and Pacific 

Avenue, and a major arterial east of Pacific Avenue.  Spring Street generally has three 

lanes in each direction, plus left-turn channelization.  It is also a boundary street between 

the Cities of Long Beach and Signal Hill.

28th Street is a short east-west local street between Clark Avenue and Bellflower 

Boulevard.  This street, located southeast of the project site, provides one lane in each 

direction.
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Willow Street is an east-west major arterial approximately one and one-half miles south of 

the project site.  This arterial extends westerly to the Terminal Island Freeway (SR-103) 

where it turns into Sepulveda Boulevard.  Extending easterly to the Los Angeles 

County/Orange County boundary, it becomes Katella Avenue.  In the study area, Willow 

Street has three to four lanes per direction and left-turn channelization.  Willow Street 

connects with the Long Beach Freeway, the San Diego Freeway and the San Gabriel 

River Freeway.

Hill Street is an east-west collector street located south of the project site.  It is within the 

Cities of Long Beach and Signal Hill and has one lane in each direction. 

Stearns Street is south of the project site.  It is an east-west collector street from 

Redondo Avenue to Clark Avenue and a minor arterial from Clark Avenue easterly in the 

City of Long Beach.  Stearns Street generally has one to two lanes per direction and left-

turn channelization. 

Pacific Coast Highway (PCH) is a State highway (SR-1) and a regional corridor facility.  In 

the study area, it generally runs east-west south of the project site.  At the Traffic Circle in 

the City of Long Beach, PCH angles off in a southeasterly direction.  PCH serves a wide 

area, including the Cities of Torrance, Lomita, Los Angeles, Long Beach and areas of 

Orange County.  It generally has three lanes per direction and left-turn channelization.

PCH also has an interchange with the Long Beach Freeway. 

Anaheim Street is an east-west major arterial in the City of Long Beach and located south 

of the project site.  It also continues westerly into the City of Los Angeles.  Anaheim 

Street provides two lanes per direction, along with left-turn channelization.  At both the 

Long Beach and Terminal Island Freeways, there are ramp connections for Anaheim 

Street.
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7th Street is an east-west major arterial and a primary transit corridor south of the project 

site and within the City of Long Beach.  It extends easterly from its connection with the 

Long Beach Freeway to approximately the Los Cerritos Channel where it feeds into the 

Garden Grove Freeway.  7th Street generally has two lanes in each direction and left-turn 

channelization.

Santa Fe Avenue is a north-south major arterial beginning at 9th Street in the City of Long 

Beach.  It passes through several cities, ending in the City of Lynwood.  Near Del Amo 

Boulevard, west of the project site, it has two lanes per direction and left-turn 

channelization.  Santa Fe Avenue also has connections with both the San Diego and 

Artesia Freeways. 

Long Beach Boulevard is a north-south major arterial and a primary transit corridor west 

of the project site.  It traverses the Cities of Long Beach, Compton, Lynwood, and South 

Gate.  The Metro Blue Line light rail runs along the center median of Long Beach 

Boulevard between First Street and Willow Street.  There are generally two lanes per 

direction and left-turn channelization on Long Beach Boulevard in the study area.

Interchange with the San Diego Freeway, the Long Beach Freeway and the Artesia 

Freeway is provided for Long Beach Boulevard.

Atlantic Avenue is a north-south major arterial west of the project site.  It runs through the 

City of Long Beach, past the Artesia Freeway and into several cities to the north.  Two 

travel lanes per direction and left-turn channelization are generally provided on Atlantic 

Avenue in the study area.  Ramp connections with the San Diego Freeway and Artesia 

Freeway are also available for Atlantic Avenue. 

Alamitos Avenue, located southwest of the project site, is a north-south regional corridor 

facility in the City of Long Beach.  It branches from Ocean Boulevard on the south and 
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terminates at PCH to the north.  There are two lanes per direction and left-turns 

channelization on Alamitos Avenue. 

Orange Avenue is a north-south collector street approximately one and one-half miles 

west of the project site.  South of the San Diego Freeway, it is designated a major arterial.

Generally, Orange Avenue has one lane per direction; however, additional lanes are 

available near its interchange with the San Diego Freeway.  In addition, bicycle facilities 

are provided along some portions of Orange Avenue.  Orange Avenue traverses the 

Cities of Long Beach and Signal Hill in the study area. 

Cherry Avenue is a north-south major arterial approximately 0.4 miles west of the project 

site.  Cherry Avenue extends from Ocean Boulevard, through the Cities of Long Beach 

and Signal Hill, and forms the western boundary of the City of Lakewood.  Between 

Ocean Boulevard and Pacific Coast Highway, it is a collector street and a minor arterial.

Two to three travel lanes per direction and left-turn channelization are provided on Cherry 

Avenue in the study area, along with ramp connections with the San Diego and Artesia 

Freeways.

Temple Avenue is a north-south collector street that is to the south of the project site and 

discontinuous at the Long Beach Municipal Airport.  It continues north from Cover Street 

as Paramount Boulevard.  Temple Avenue has two lanes per direction near Spring Street 

and partial ramp connections with the San Diego Freeway.

Paramount Boulevard is a north-south major arterial for most of its length.  It terminates 

on the south at Cover Street and at the western end of the project site.  It serves the City 

of Lakewood and the northern portion of the City of Long Beach, and reaches as far north 

as the City of Pico Rivera.  There are two lanes in each direction, along with left-turn 

channelization, on Paramount Boulevard.  Some portions also have bike lanes.

Paramount Boulevard has ramp connections with the Artesia Freeway. 
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Redondo Avenue is a north-south major arterial that is to the south of the project site.  It 

forms the eastern boundary of the City of Signal Hill and traverses the City of Long 

Beach.  Redondo Avenue has two lanes per direction, except at Spring Street where it 

has three lanes northbound, plus left-turn channelization. 

Lakewood Drive is a northeast-southwest oriented local street adjacent to the Lakewood 

Country Club in the City of Lakewood and also opposite the project site.  Its southerly 

terminus is Carson Street and at its northeasterly end, it turns into Harvey Way west of 

Lakewood Boulevard.  Lakewood Drive provides one lane in each direction. 

Lakewood Boulevard is a north-south regional corridor facility that forms the eastern 

border of the project site.  It extends through the Cities of Long Beach, Lakewood and 

Bellflower, and is a State highway from Del Amo Boulevard northerly.  In part of the study 

area, Lakewood Boulevard has two to three travel lanes in each direction and left-turn 

channelization.  Within the City of Long Beach, Lakewood Boulevard was recently 

improved between Carson Street and Willow Street, and provides up to four lanes per 

direction on some segments, plus additional turn lanes on Lakewood Boulevard.

Lakewood Boulevard has interchanges with the San Diego and Artesia Freeways.

Faculty Avenue, approximately one-fourth mile east of the project site, is a north-south 

local street within the Cities of Long Beach and Lakewood.  It has one lane in each 

direction.

Ximeno Avenue is a north-south collector street for most of its length, with a short portion 

being a minor arterial between Anaheim Street and PCH.  Ximeno Avenue is southeast of 

the project site and provides two lanes in each direction and left-turn channelization. 

Clark Avenue is a north-south roadway one-half mile east of the project site.  It is 

designated a collector street and a minor arterial north and south of Carson Street, 
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respectively.  This street traverses the Cities of Downey, Bellflower, Lakewood and Long 

Beach, terminating to the south at Pacific Coast Highway.  There generally are two to 

three lanes in each direction, along with left-turn channelization on Clark Avenue, with the 

segment between Del Amo Boulevard and Carson Street providing one lane in each 

direction.

Los Coyotes Diagonal is a major arterial that is to the southeast of the project site.  It 

extends through the City of Long Beach in a northeasterly direction, terminating north of 

Carson Street in the City of Lakewood.  There are one to three lanes in each direction 

and left-turn channelization on Los Coyotes Diagonal. 

Bellflower Boulevard is a north-south major arterial approximately one mile east of the 

project site.  It has two to four lanes in each direction and left-turn channelization, plus a 

bike lane on some segments.  Bellflower Boulevard provides access through the Cities of 

Long Beach, Lakewood, Bellflower and Downey.  This roadway connects with both the 

San Diego and Artesia Freeways. 

Woodruff Avenue is a north-south minor arterial approximately one and one-half miles 

east of the project site.  It traverses the Cities of Long Beach, Lakewood, and Bellflower 

with two travel lanes per direction and left-turn channelization.  Woodruff Avenue also has 

a partial interchange with the San Diego Freeway. 

Palo Verde Avenue is a north-south collector street east of the project site.  Palo Verde 

Avenue runs between the City of Bellflower and the California State University Long 

Beach campus.  It is also a boundary street between the Cities of Lakewood and Cerritos.

Palo Verde Avenue has two lanes in each direction and left-turn channelization, and a 

partial ramp connection with the San Diego Freeway. 

Studebaker Road is a north-south major arterial from Second Street to Spring Street and 

a minor arterial from there to Los Coyotes Diagonal in the City of Long Beach.  It is 

located east of the project site and is discontinuous for a portion north of Los Coyotes 
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Diagonal due to the San Gabriel River.  In the City of Lakewood, it continues northerly 

into the Cities of Cerritos, Norwalk and Downey.  In the vicinity of Del Amo Boulevard, 

Studebaker Road has two lanes in each direction, along with left-turn channelization.  It 

also has partial ramp connections with the Garden Grove Freeway and the San Diego 

Freeway.

Pioneer Boulevard is a major arterial near Carson Street, with two lanes per direction and 

left-turn channelization at that location.  This street, which is east of the project site and 

east of the San Gabriel River Freeway, traverses the Cities of Hawaiian Gardens, 

Lakewood and Cerritos, and is a boundary street between the Cities of Long Beach and 

Hawaiian Gardens.

Norwalk Boulevard is a north-south major arterial east of the project site which traverses 

the Cities of Long Beach, Hawaiian Gardens, Cerritos, Artesia and Norwalk.  It continues 

south into Orange County where it changes name to Los Alamitos Boulevard.  Norwalk 

Boulevard has two to three lanes per direction, along with left-turn channelization.

EXISTING (2002) TRAFFIC VOLUMES

One hundred and nine (109) intersections, including nine Congestion Management 

Program intersections, were analyzed in this study.  These intersections are listed on 

page 36 and shown in Figure 5, page 39.  These intersections are those that potentially 

could be the most affected by project traffic.  As agreed to by the City of Long Beach, the 

base year for existing traffic conditions is 2002.  The traffic volumes used in the analysis 

of existing conditions at these intersections were obtained from manual traffic counts, the 

large majority of which were conducted in the fall of 2002.  Intersection traffic counts that 

were conducted in 2001 were growth-factored by 1.5 percent to reflect 2002 conditions.

Traffic counts taken in 2003 were assumed to be valid for 2002 conditions.
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Table 3 
Existing Street Physical Characteristics 

EB NB WB SB
Rosecrans Av. Castana Lakewood 2 2 PM 2HR: 7AM-6PM NSAT 40
       " Lakewood Sonrisa 2 2 PM NR NR 40

Alondra Bl. Vermont Paramount 2 2 RM NR NR 40
       " Paramount Orizaba 2 2 RM NR NR 40
       " Hayter Lakewood 2 2 RM NR NR 40
       " Lakewood Virginia 2 2 RM NR NR 40

Flower St. Hayter Lakewood 2 2 DY NR NR 35
       " Lakewood Virginia 2 2 DY NR NR 35

Artesia Bl. Orange Walnut 2 2 RM NR NR 35
       " Walnut Rose 2 2 RM NR NR 35
       " Rose Cherry 2 2 RM NR NR 35
       " Cherry Paramount 2 2 RM NR NR 35
       " Paramount Orizaba 2 2 RM NR NR 35
       " Orizaba Obispo 2 2 RM NR NR 35
       " Obispo Indiana 2 2 RM NR NR 35
       " Indiana Downey 2 2 RM 2 HR:  7AM-6PM 2 HR:  7AM-6PM 35
       " Downey Coke 2 2 M 2 HR:  7AM-6PM 2 HR:  7AM-6PM 35
       " Coke Lakewood 2 2 M 2 HR:  7AM-6PM 2 HR:  7AM-6PM 35
       " Lakewood Virginia 2 2 M 2 HR:  7AM-6PM 2 HR:  7AM-6PM 35
       " Virginia Clark 2 2 M 2 HR:  7AM-6PM 2 HR:  7AM-6PM 35

South St. Lemon Orange 2 2 DY 2HR: 9AM-6PM 2HR: 9AM-6PM 35
       " Orange Falcon 2 2 DY NR NR 35
       " Gaviota Gardenia 2 2 M NP: 7AM-5PM NR 35
       " Gardenia Cherry 2 2 RM NR NR 35
       " Cherry RR Tracks 2 2 RM NR NP 35
       " RR Tracks Paramount 2 2 M NR NR 35
       " Paramount Obispo 2 2  M NR NR 35
       " Hayter Lakewood 2* 2* M NSAT NSAT 40

ToFrom Eastbound

Stopping and Parking Prohibition
Median 

Type Northbound WestboundPrimary Street

Striping
Lanes

Speed 
Limit 
(MPH)Southbound
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
       " Lakewood Graywood 2* 2* M NSAT NSAT 40
       " Autry Bellflower 2 2 M NSAT NSAT 40
       " Bellflower Ademoor 2 2 M NSAT NSAT 40
       " Ademoor Dunrobin 2 2 RM NSAT NSAT 40

Market St. Pacific Long Beach 1 1 DY NR NR 30
       " Long Beach Pine 1 1 PM NR NR 30
       " Walnut Cherry 2 2 PM NR NR 35
       " Cherry RR Tracks 2 2 PM NPAT NPAT 40

Candlewood St. RR Tracks Paramount 2 2 DY NR NR 40
       " Paramount Obispo 2 2 PM NSAT NSAT 40
       " Hayter Lakewood 2 2 M NSAT NSAT 35
       " Lakewood Graywood 2 2 M NPAT NPAT 35
       " Faculty Clark 2 2 PM NPAT NPAT 35
       " Clark Lorelei 1 1 DY NP: 7-9AM, 4-6PM NP: 7-9AM, 4-6PM 30
       " Lorelei Montair 1  1 SDY NP: 7-9AM, 4-6PM NP: 7-9AM, 4-6PM 30
       " Montair Bellflower 1 1 SDY NPAT NPAT 30
       " Bellflower Dunrobin 1 1 SDY NR NR 30

Del Amo Bl. Santa Fe RR Tracks 2 2 RM NSAT NSAT 40
       " RR Tracks Susan Rd 3 3 RM NSAT NSAT 45
       " Virginia Long Beach Bl. 3 3 RM NR NR 40
       " Long Beach Bl. Locust 3 3 RM NR NR 40
       " Locust Atlantic 3 3 RM NS: 3PM-6PM NPAT 40
       " Atlantic Orange 3 3 RM NPAT NPAT 40
       " Orange Rose 3 3 RM NPAT  NPAT  40
       " Rose Cherry 3 3 RM NPAT NPAT 40
       " Cherry Deeboyar 2 2 RM NS: 3-6PM NR 40
       " Paramount Obispo 2 2 RM NR* NR* 40
       " Oliva Lakewood 3 3 RM NPAT NPAT 40
       " Lakewood Graywood 3 3 RM NPAT NPAT 40

Primary Street

Striping
Lanes

Speed 
Limit 
(MPH)SouthboundEastbound

Stopping and Parking Prohibition
Median 

Type Northbound WestboundToFrom
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
       " Faculty Clark 3 3 RM NPAT NPAT 40
       " Clark Lorelei 2 2 PM NPAT NPAT 40
       " Autry Bellflower 2 2 M NPAT* NPAT* 40
       " Bellflower Eastbrook 2 2 M NPAT*  NPAT*  40
       " Eastbrook Woodruff 2 2 M NPAT* NPAT* 40
       " Woodruff Gondar 2 2 M NPAT* NPAT* 40
       " Gondar Palo Verde 2 2 PM NPAT NPAT 40
       " Palo Verde Knoxville 2 2 PM NR NR 40
       " Knoxville Studebaker 2 2 RM NPAT NPAT 40
       " Studebaker I-605 Ramps 2 2 RM NPAT NPAT 40

Centralia St. Castana Lakewood 1 1 SDY NR NR 25
       " Lakewood Clark 1 1 SDY NR NR 25
       " Clark Bellflower 1 1 SDY NR NP: 7AM-4PM, M-F 25
       " Bellflower Briercrest 1 1 SDY NR NR 30

San Antonio Dr. Virginia Long Beach Bl. 1 1 SDY 2HR:  9AM-6PM 2HR:  9AM-6PM 25
       " Long Beach Bl. Elm 2 2 RM NR NPAT 35

Carson St. Long Beach Bl. Atlantic 1 1 M NR NR 30
       " Atlantic Orange 2 2 M NR NR 35
       " Orange Cherry 2 2 M NR NR 40
       " Cherry Paramount 3 3 RM NSAT NSAT 40
       " Paramount Obispo 3 3 RM NSAT NSAT 40
       " Lakewood Dr. Lakewood Bl. 3 3 M NPAT NPAT 40
       " Lakewood Norse 3 3 M 2HR: 9AM-3PM 1HR: 9AM-6PM 40
       " Norse Clark 3 2 RM 2HR: 9AM-3PM 2HR: 9AM-6PM 40
       " Clark Bellflower 3 2 RM NP: 3-6PM NR 40
       " Bellflower Woodruff 3 2 RM NP: 2-6AM NP: 2-6AM 40
       " Woodruff Palo Verde 3 2 RM NP: 3-6PM NP: 2-6AM 40
       " Palo Verde Los Coyotes 3 2 RM NP: 2-6AM NP: 2-6AM 40
       " Los Coyotes San Gabriel R. 2 2 RM NP: 2-6AM NP: 2-6AM 40

Striping
Lanes

Speed 
Limit 
(MPH)SouthboundNorthbound WestboundPrimary Street ToFrom Eastbound

Stopping and Parking Prohibition
Median 
Type
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
       " Nectar 605 Fwy 3 3 RM NSAT NSAT 40
       " 605 Fwy Pioneer 3 3 RM Construction Construction 40
       " Pioneer Violeta 2 2 RM NR NSAT 40
       " Juan Av Norwalk 2 2 RM RC NR 35
       " Norwalk Claretta 2 2 RM RC 2HR: 7AM-6PM 35

Cover St. Cherry Industry 1 1 DY NR NR 30
       " Industry Paramount 2 2 RM NSAT NSAT 30

Bixby Rd. Rose Cherry 1 1 SDY NR NR 30
       " Cherry Industry 1 1 DY NR NR 30

Conant St. Lakewood Faculty 2 2 DY NR NPAT 30
       " Faculty Clark 2 2 DY NR/NPAT NPAT 30
       " Clark Charlemagne 1 1 RM NR NR 30
       " Charlemagne Bellflower 1 1 RM NR NR 30
       " Bellflower Ocana 1 1 RM NR NR 30

Wardlow Rd. Pasadena Atlantic 2 2 DY NR NR 35
       " Atlantic Orange 2 2 DY NR NR 35
       " Orange Cherry 2 2 DY NR NR 35
       " Cherry Globmaster 2 2 M NPAT NPAT 30
       " Lakewood Clark 2 2 M NR NR 35
       " Clark Charlemagne 2 2 RM NR NR 35
       " Charlemagne Bellflower 2 2 RM NR NR 35
       " Bellflower San Anseline 2 2 RM NR NR 35

Spring St. Pasadena Atlantic 2 2 DY NPAT NPAT 40
       " Atlantic California 2 2 RM NR NR 40
       " California Orange 2 2 DY NR NR 40
       " Orange Walnut 2 2 RM/M NR NR 40
       " Walnut Cherry 2 2 M NR NR 40

Primary Street

Striping
Lanes

Speed 
Limit 
(MPH)SouthboundEastbound

Stopping and Parking Prohibition
Median 

Type Northbound WestboundToFrom
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
       " Cherry 405 SB 2 2 M NSAT NSAT 40
       " 405 SB 405 NB 2 2 RM NR NSAT 40
       " 405 NB Temple 2 2 RM NSAT NSAT 40
       " Temple Redondo 2 2 RM NR NSAT 40
       " Redondo Lakewood 2 2 RM NSAT NSAT 40
       " Lakewood Airport Plaza 3 3 RM NPAT NSAT 40
       " Airport Plaza Clark 3 3 RM NPAT NSAT 40
       " Clark Bellflower 3 3 RM NPAT NPAT 40
       " Bellflower Los Coyotes 3 3 RM NPAT NPAT 40

28th St. Clark Rutgers 1 1 SDY NR NR 25
       " Rutgers Bellflower 1 1 SDY NR NR 25

Willow St. Pasadena Atlantic 3 3 RM NP:  4-6PM NP:  6:30-8:30AM 40
       " Atlantic California 3 3 RM NP:  4-6PM NSAT 40
       " California Orange 3 3 RM NSAT NSAT 40
       " Orange Cherry 3 3 RM NSAT NSAT 40
       " Cherry Junipero 3 3 RM NSAT NSAT 40
       " Junipero Redondo 3 3 RM NSAT NSAT 40
       " Redondo Grand 3 3 RM NPAT NPAT 40
       " Grand Lakewood 3 3 RM NPAT NPAT 40
       " Lakewood Clark 3 3 RM NSAT NPAT 40
       " Clark Los Coyotes 3 3 RM NPAT NPAT 40

Hill St. Walnut Legion 1 1 SDY NR NR 30
       " Legion Cherry 1 1 SDY NR NR 30

Stearns St. Redondo Euclid 1 1 SDY NPAT NPAT 35
       " Euclid Lakewood 1 1 SDY NR NR 35
       " Lakewood Clark 1 1 SDY NR NR 35
       " Clark Fidler 2 2 DY NR NR 35

ToFrom Eastbound

Stopping and Parking Prohibition
Median 

Type Northbound WestboundPrimary Street

Striping
Lanes

Speed 
Limit 
(MPH)Southbound
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
Pacific Coast Hwy. Lemon Orange 3 3 PM NS: 3P-6P, 2HR: 9A-3P NS: 7A-9A, 2HR: 9A-6P 35
       " Orange Walnut 3 3 PM NS: 3PM-6PM NS: 7AM-9AM 35
       " Walnut Temple 3 3 PM NS: 3PM-6PM NSAT 35
       " Temple Obispo 3 3 PM NS: 3PM-6PM NSAT 35
       " Obispo Redondo 3 3 PM NS: 3PM-6PM NSAT 35
       " Redondo Termino 3 3 PM NS: 3PM-6PM NS: 7AM-9AM 35
       " Ximeno Clark 2 2 PM NR NR 45
       " 8th 7th 3 2 PM NR NR 45
       " 7th Bellflower 3 3 RM NPAT RC 45

Anaheim St. Orizaba Redondo 2 2 PM 2HR: 9AM-6PM 2HR: 9AM-6PM 30
       " Redondo Loma 2 2 PM 2HR: 9AM-6PM 2HR: 9AM-6PM 30

8th St. Lime Alamitos -- 3 None -- NR 30
       " Redondo Termino 2 2 PM NR 2HR: 9AM-6PM 35
       " Pacific Coast Los Altos 3 2 RM NPAT NPAT 40

7th St. Orange Alamitos 2 2 PM NR NR 35
       " Orizaba Redondo 2 2 PM 2HR: 9AM-6PM NR 35
       " Pacific Coast Bellflower 3 3 PM NPAT RC 40

Santa Fe Av. 19800 Block Del Amo 2 2 PM NR NR 45
       " Del Amo RR Tracks 2 2 PM NR NR 40

Long Beach Bl. Randolph Carson 2 2 M 2HR:  9AM-6PM 2HR:  9AM-6PM 35
       " Carson 44th Street 2 2 M 2HR:  9AM-6PM 2HR:  9AM-6PM 35
       " Arbor Del Amo 2 2 M NR RC 30
       " Del Amo Sunset 2 2 M RC RC 30
       " 53rd Market 2 2 None 2HR: 9AM-6PM 2HR: 9AM-6PM 30
       " Market Ellis 2 2 None 2HR: 9AM-6PM 2HR: 9AM-6PM 30

Atlantic Av. Sunrise Willow 2 2 DY NR NR 35

Primary Street

Striping
Lanes

Speed 
Limit 
(MPH)SouthboundEastbound

Stopping and Parking Prohibition
Median 

Type Northbound WestboundToFrom



29

Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
       " Willow Mem Med Cntr 2 2 RM NPAT NR
       " Mem Med Cntr Columbia 2 2 RM NPAT RC
       " Columbia 29th 2 2 DDY NPAT 2HR:  9AM-6PM
       " 29th Spring 2 2 RM NPAT NPAT
       " Spring 405 SB 2 2 RM NPAT NPAT
       " 405 SB 33rd 2 2 RM NSAT NSAT
       " 33rd Wardlow 2 2 DY RC RC
       " Wardlow 35th 2 2 DY NR/RC RC
       " 35th 36th 2 2 DY NR RC
       " 36th 37th 2 2 DY NR 2HR:  9AM-6PM
       " 37th Bixby 2 2 DY 2HR:  9AM-6PM 2HR:  9AM-6PM
       " Bixby Roosevelt 2 2 RM 2HR:  9AM-6PM 2HR:  9AM-6PM
       " Roosevelt Carson 2 2 DY 2HR:  9AM-6PM 2HR:  9AM-6PM
       " Carson San Antonio 2 2 DY 2HR:  9AM-6PM 2HR:  9AM-6PM
       " 45th Del Amo 2 2 RM NP: 4AM-8AM NP: 4AM-8AM
       " Del Amo 52nd 2 2 RM NR NR

Alamitos Av. 5th 7th 2 2 DY 2HR: 9AM-6PM 2HR: 9AM-6PM
       " 7th 10th 2 2 DY NR NR
       " 14th 17th 2 2 DY NR NR
       " 17th Pacific Coast 2 2 DY NR NR

Orange Av. 14th Alamitos 1 1 SDY NR NR
       " Alamitos Pacific Coast 1 1 DY RC NR
       " Pacific Coast 20th 1 1 SDY NR NR
       " 25th Willow 1 1 M NSAT NSAT
       " Willow 29th 1 1 M NSAT NSAT
       " 29th Spring 2 1 M NSAT NSAT
       " Spring 405 SB 2 2 RM NSAT NPAT
       " 405 SB 32nd 1 2 DY NSAT NSAT
       " 32nd 33rd 1 1 DY RC,NP: 8AM-5PM NR
       " 33rd Wardlow 1 1 DY NR NR

ToFrom Eastbound

Stopping and Parking Prohibition
Median 

Type Northbound WestboundPrimary Street

Striping
Lanes

Southbound
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
       " Wardlow 36th 1 1 M NR NR 35
       " 37th Bixby 1 1 M NR NR 35
       " Bixby Marshall 1* 1* M NR NR 35
       " Marshall Carson 1* 1* M NR NR 35
       " Carson Cartagena 1* 1* M NR NR 35
       " Goldfield Del Amo 1 1 PM NR NR 35
       " Del Amo Via Wanda 1 1 PM NR NR 35
       " 56th South 1 1 PM NR NR 35
       " South 59th 1 1 PM 2HR: 9AM-6PM 2HR: 9AM-6PM 30

Cherry Av. 15th Pacific Coast 1 1 PM NR NR 25
       " Pacific Coast 21st 1 1 PM NR NR 40
       " 21st Hill 2 2 RM NSAT NSAT 40
       " Hill Burnett 2 2 RM NSAT NSAT 40
       " Burnett 25th 3 3 M NSAT NSAT 40
       " 25th Willow 3 3 M NSAT NSAT 40
       " Willow 28th 3 3 M NSAT NSAT 40
       " 28th Spring 3 3 M NSAT NSAT 40
       " Spring EB Ramps 3 3 RM NSAT NSAT 40
       " EB Ramps WB Ramps 3 2 RM NSAT NSAT 40
       " WB Ramps 33rd 2 2 M RC NR 40
       " 33rd Wardlow 2 2 M RC RC 40
       " Wardlow 35th 2 2 RM 2HR:  9AM-6PM 2HR:  9AM-6PM 40
       " 35th 36th 2 2 RM NSAT NSAT 40
       " 36th 37th 2 3 M 2HR:  9AM-6PM NSAT 40
       " 37th Bixby 3 3 M NSAT NSAT 40
       " Bixby Roosevelt 2 3 M RC NSAT 40
       " Roosevelt Carson 3 3 M RC NSAT 40
       " Carson Cartagena 3 3 RM NR NR*, NP:2-6AM 40
       " 45th Del Amo 3 3 RM NR NR*, NP:2-6AM 40
       " Del Amo 52nd 3 3 RM NR NR*, NP:2-6AM 35
       " 52nd Market 2 2 RM NR NP: 2AM-6AM 35

Primary Street

Striping
Lanes

Speed 
Limit 
(MPH)SouthboundEastbound

Stopping and Parking Prohibition
Median 

Type Northbound WestboundToFrom
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
       " Market Cherry Indus 2 2 RM NP: 2AM-6AM NP: 2AM-6AM 35
       " 56th South 2 2 M NR NR 35
       " South Hungerford 2 2 M RC NR 35
       " 65th Artesia 2 2 M RC NR 35
       " Artesia WB Ramps 2 2 RM NSAT NSAT 35
       " WB Ramps 68th 2 2 RM NSAT NR 35

Temple Av. Willow 28th 2 2 M NR NR 40
       " 28th 405 Fwy 2 2 M NR NR 40

Paramount Bl. Cover Carson 2 2 M NSAT NSAT 40
       " Carson Village 2 2 M NSAT NSAT 40
       " Sandwood Del Amo 2* 2* M NPAT NSAT 40
       " Del Amo Hardwick 2* 2* M NSAT NSAT 40
       " Hardwick Candlewood 2 2 PM NSAT NSAT 40
       " Candlewood 56th 2 2 PM NR NR 35
       " 55th South 2 2 M NR NR 35
       " South Seaboard 2 2 M NR NR 35
       " 65th Artesia 2 2 M NR NR 35
       " Artesia EB Ramps 2 2 M NSAT NSAT 35
       " EB Ramps WB Ramps 2 2 RM NSAT NSAT 35
       " WB Ramps 68th 2 2 M NR NR 35
       " 70th Alondra 2 2 RM 2HR: 9AM-6PM 2HR: 9AM-6PM 35
       " Alondra Jefferson 2 2 RM NR 2HR: 9AM-6PM 35

Redondo Av. 4th 6th 2 2 DYL NR NR 30
       " 6th 7th 2 2 DYL NSAT NSAT 30
       " 7th 11th 2 2 DYL NR NR 30
       " 11th Anaheim 2 2 DYL RC RC 30
       " Anaheim 14th 2 2 DYL RC RC 30
       " 14th 17th 2 2 DYL NR NR 30
       " 17th Pacific Coast 2 2 RM NR RC 30

ToFrom Eastbound

Stopping and Parking Prohibition
Median 

Type Northbound WestboundPrimary Street

Striping
Lanes

Speed 
Limit 
(MPH)Southbound
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
       " Pacific Coast 19th 2 2 DYL NR RC 30
       " 19th Stearns 2 2 DYL NSAT NR 30
       " Stearns Hill 2 2 DYL NPAT NSAT 30
       " Hill Willow 2 2 DYL NPAT NSAT 30
       " Willow Kilroy Airport 3 2 M NPAT NPAT 40
       " Kilroy Airport Spring 3 2 M NPAT NPAT 40

Lakewood Dr. Carson Ann Arbor 1 1 NONE NR NR 25
       " Ann Arbor Harvey 1 1 NONE NR NR 25

Lakewood Bl. Rosada Stearns 2 2 RM NP: 2AM-6AM NP: 2AM-6AM 40
       " Stearns 23rd 3 2 RM NPAT NPAT 40
       " 23rd Willow 3 3 RM NPAT NPAT 40
       " Willow Spring 3 3 RM NPAT NSAT 40
       " Spring Wardlow 4 4 RM NPAT NSAT 40
       " Wardlow Conant 4 4 RM NPAT NSAT 40
       " Conant Carson 3 3 RM NPAT NSAT 40
       " Carson Harvey 2 2 RM NSAT NR: Except Com. 40
       " Harvey Centralia 2 2 RM 2HR:  9AM-6PM NR: Except Com. 40
       " Centralia Arbor 2 2 RM NR NR: Except Com. 40
       " Arbor Del Amo 2 2 RM NR NR: Except Com. 40
       " Del Amo Hardwick 3 3 RM NPAT NPAT 40
       " Hardwick Candlewood 3 3 RM NPAT NPAT 40
       " Candlewood Pimenta 3 3 RM NPAT NPAT 40
       " Pimenta South 3 3 RM NPAT NPAT 40
       " South Hedda 3 3 RM NSAT NSAT 40
       " Hedda Ashworth 3 3 RM NSAT NSAT 40
       " Ashworth Rose 3 3 RM NSAT NSAT 40
       " Rose Cedar 3 3 M NS:  6-8AM NSAT:  6-8AM 40
       " Cedar Ramona 3 3 2LT NS:  6-8AM NSAT:  6-8AM 40
       " Ramona Artesia 3 3 M NS:  6-8AM NSAT:  6-8AM 40
       " Artesia EB Ramps 3 3 RM NSAT NSAT 40

ToFrom Eastbound

Stopping and Parking Prohibition
Median 
Type NorthboundPrimary Street

Striping
Lanes

Speed 
Limit 
(MPH)SouthboundWestbound
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
       " EB Ramps WB Ramps 3 3 RM RC RC 40
       " WB Ramps Park 3 3 RM RC NSAT 40
       " Park Walnut 2 2 M 2HR:  7AM-6PM NR 40
       " Walnut Alondra 2 2 PM NR NR 40
       " Alondra Hegel 2 2 RM NR 2HR: 7AM-6PM 40
       " Paramount Pl Rosecrans 2 2 RM NP: 7-9AM, 4-6PM NP: 7-9AM, 4-6PM 40
       " Rosecrans Reydon 2 2 RM NP: 7-9AM, 4-6PM NP: 7-9AM, 4-6PM 40

Ximeno Av. 14th 15th 1 2 DY NR NR 30
       " 15th Pacific Coast 2 2 DY RC RC 30
       " Pacific Coast Atherton 2 2 PM NR NR 30

Faculty Av. Conant Carson 1 1 SDY NPAT NPAT 30
       " Carson Harvey 1 1 None 2HR: 9AM-6PM NPAT 30

Clark Av. Garford Stearns 2 2 DY NR NPAT 35
       " Stearns Eagle 2 2 PM NR NPAT 40
       " Eagle 23rd 2 2 M NR NR 40
       " 23rd Willow 2 2 M NSAT NSAT 40
       " Willow 28th 2 2 M NSAT NSAT 40
       " 28th Spring 3 2 DY NPAT NSAT 40
       " Spring Wardlow 3 3 M NPAT NSAT 40
       " Wardlow Conant 2 3 M NPAT NPAT 40
       " Conant Harco 2 2 M NR NPAT 40
       " Harco Lew Davis 2 2 M 2HR: 6-10AM, 3-7PM NPAT 40
       " Lew Davis Carson 2 2 M NR NPAT 40
       " Carson Harvey 1 2 M 1HR:  9AM-6PM NPAT 35
       " Harvey Centralia 1 1 PM NR NR 35
       " Centralia Del Amo 1 1 PM NR NR 35
       " Del Amo Hardwick 2 2 PM NPAT NPAT 35
       " Hardwick Candlewood 2 2 PM NPAT NPAT 35
       " Candlewood South 2 2 DY NR NR 35

SouthboundWestboundPrimary Street ToFrom Eastbound

Stopping and Parking Prohibition
Median 
Type Northbound

Striping
Lanes

Speed 
Limit 
(MPH)
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB
       " South Hedda 2 2 DY NR NR 35

Bellflower Bl. 23rd Los Coyotes 3 3 RM NPAT NR 40
       " Los Coyotes Willow 3 3 RM NPAT NSAT 40
       " Willow 27th 3 3 RM NPAT NSAT 40
       " 27th Spring 3 3 RM NPAT NSAT/NR 40
       " Spring Mezzanine 3 3 RM NR: Except Com* NR: Except Com* 40
       " Mezzanine Wardlow 2 2 RM NP: 2AM-6AM NP: 2AM-6AM 40
       " Wardlow Conant 2 2 RM NP: 2AM-6AM NP: 2AM-6AM 40
       " Conant Harco 2 2 RM NP: 2AM-6AM NP: 2AM-6AM 40
       " Harco Carson 2* 2* RM NR: Except Com** NR: Except Com* 40
       " Carson Harvey 2 2 RM NR: Except Com** NR: Except Com* 40
       " Harvey Centralia 2 2 PM NR NR 40
       " Centralia Arbor 2 2 PM NR NR 40
       " Arbor Del Amo 2 2 M NR: Except Com** NR: Except Com* 40
       " Del Amo Hardwick 2 2 M NR NR 40
       " Hardwick Candlewood 2 2 M NR NR 40
       " Candlewood Michelson 2 2 M NR NR 40
       " Michelson South 2 2 M** NR NR 40
       " South Allington 2 2 M NPAT NPAT 40

Los Coyotes Diag. Park Stearns 3 3 RM NPAT NPAT 40
       " Stearns Stanbridge 3 3 RM NR NR 40
       " Parkcrest Carson 2 2 RM NPAT NPAT 40
       " Carson Harvey 1 2 M NSAT NR 35

Woodruff Av. Harco Carson 2* 2* M NR NR 40
       " Carson Harvey 2* 2* M RC NSAT 40
       " Arbor Del Amo 2 2 M NSAT* NSAT* 40
       " Del Amo Hardwick 2 2 M NSAT* NSAT* 40
       " Arabella Allington 2 2 PM 3MIN M-F: 7A-3:30P NR 40
       " Allington Rose 2 2 PM NR NR 40

Speed 
Limit 
(MPH)SouthboundWestboundPrimary Street ToFrom Eastbound

Stopping and Parking Prohibition
Median 

Type Northbound

Striping
Lanes
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Table 3 (cont.) 
Existing Street Physical Characteristics 

EB NB WB SB

Palo Verde Av. Parkcrest Carson 2 2 M NSAT NSAT 35
       " Carson Harvey 2 2 DY NR NR 35
       " Arbor Del Amo 2 2 DYL NR NR 35
       " Del Amo Yearling St 2 2 DYL NSAT NSAT 40

Studebaker Rd. Hornet Del Amo 2 2 RM NR NR 40
       " Del Amo Bradford Circle 2 2 RM NR NR 45

Pioneer Bl. 215th Carson 2 2 RM NR NR 40
       " Carson Civic Center 1 2 DY NR NSAT 25

Norwalk Bl. Civic Center Carson 2 2 RM 2HR: 7AM-6PM NR 35
       " Carson 216th 2 2 DYL 2HR: 7AM-6PM 2HR: 7AM-6PM 35

[1]  Lanes: [3]  Parking:

[2]  Median Types:
RC = Red Curb
* = Except by Permit

** = Short RM north and south of South St. (0.5 block ea.)

M = Painted Median
RM = Raised Median

SDY = Single Dashed Yellow Centerline
2 LT = 2-Way Left Turn

Speed 
Limit 
(MPH)SouthboundWestbound

NPAT = No Parking Any Time
NSAT = No Stopping Any Time
NS = No Stopping

** = NP:  2-6AM

NR = No Restrictions

Primary Street

DY = Double Yellow Centerline

* = Plus Bike Lane

Notes:
/M = Metered Parking# = Number of Lanes

ToFrom Eastbound

Stopping and Parking Prohibition
Median 
Type Northbound

Striping
Lanes
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Traffic Study Intersections

1. Rosecrans Avenue and Lakewood Boulevard (also CMP intersection) 
2. Alondra Boulevard and Paramount Boulevard 
3. Alondra Boulevard and Lakewood Boulevard 
4. Flower Street and Lakewood Boulevard 
5. SR-91 W/B On/Off Ramps and Cherry Avenue 
6. SR-91 E/B On/Off Ramps and Cherry Avenue 
7. SR-91 W/B On/Off Ramps and Paramount Boulevard 
8. SR-91 E/B On/Off Ramps and Paramount Boulevard 
9. SR-91 W/B On/Off Ramps and Lakewood Boulevard 

10. SR-91 E/B On/Off Ramps and Lakewood Boulevard 
11. Artesia Boulevard and Cherry Avenue 
12. Artesia Boulevard and Paramount Avenue 
13. Artesia Boulevard and Lakewood Boulevard (also CMP intersection) 
14. South Street and Orange Avenue 
15. South Street and Cherry Avenue 
16. South Street and Paramount Boulevard 
17. South Street and Lakewood Boulevard (also CMP intersection) 
18. South Street and Clark Avenue 
19. South Street and Bellflower Boulevard 
20. Market Street and Long Beach Boulevard 
21. Market Street and Cherry Avenue 
22. Candlewood Street and Paramount Boulevard 
23. Candlewood Street and Lakewood Boulevard 
24. Candlewood Street and Clark Avenue 
25. Candlewood Street and Bellflower Boulevard 
26. Del Amo Boulevard and Santa Fe Avenue 
27. Del Amo Boulevard and Long Beach Boulevard 
28. Del Amo Boulevard and Atlantic Avenue 
29. Del Amo Boulevard and Orange Avenue 
30. Del Amo Boulevard and Cherry Avenue 
31. Del Amo Boulevard and Paramount Avenue 
32. Del Amo Boulevard and Lakewood Boulevard 
33. Del Amo Boulevard and Clark Avenue 
34. Del Amo Boulevard and Bellflower Boulevard 
35. Del Amo Boulevard and Woodruff Avenue 
36. Del Amo Boulevard and Palo Verde Avenue 
37. Del Amo Boulevard and Studebaker Road 
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38. Centralia Street and Clark Avenue 
39. Centralia Street and Bellflower Boulevard 
40. San Antonio Drive and Long Beach Boulevard 
41. Carson Street and Atlantic Boulevard 
42. Carson Street and Orange Boulevard 
43. Carson Street and Cherry Boulevard 
44. Carson Street and Paramount Boulevard 
45. Carson Street and Lakewood Boulevard (also CMP intersection) 
46. Carson Street and Faculty Avenue 
47. Carson Street and Clark Avenue 
48. Carson Street and Bellflower Boulevard 
49. Carson Street and Woodruff Avenue 
50. Carson Street and Palo Verde Avenue 
51. Carson Street and Los Coyotes Diagonal 
52. Carson Street and I-605 S/B Off-Ramp 
53. Carson Street and I-605 N/B On-Ramp 
54. Carson Street and Pioneer Boulevard 
55. Carson Street and Norwalk Boulevard 
56. Cover Street and Paramount Boulevard/A Street (new) 
57. Bixby Road and Atlantic Avenue 
58. Bixby Road and Orange Avenue 
59. Bixby Road and Cherry Avenue 
60. Conant Street/B Street (new) and Lakewood Boulevard 
61. Conant Street and Clark Avenue 
62. Conant Street and Bellflower Boulevard 
63. Wardlow Road and Atlantic Avenue 
64. Wardlow Road and Orange Avenue 
65. Wardlow Road and Cherry Avenue 
66. Wardlow Road/Donald Douglas Drive and Lakewood Boulevard 
67. Wardlow Road and Clark Avenue 
68. Wardlow Road and Bellflower Avenue 
69. Wardlow Road and Woodruff Avenue 
70. Wardlow Road and Palo Verde Avenue 
71. Wardlow Road and Studebaker Road 
72. Spring Street and Atlantic Avenue 
73. Spring Street and Orange Avenue 
74. Spring Street and Cherry Avenue 
75. Spring Street and I-405 Southbound Off-Ramp 
76. Spring Street and Temple Street 
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77. Spring Street and Redondo Avenue 
78. Spring Street and Lakewood Avenue 
79. Spring Street and Clark Avenue 
80. Spring Street and Bellflower Avenue 
81. Spring Street and Los Coyotes Diagonal 
82. Spring Street and Woodruff Avenue 
83. Spring Street and Palo Verde Avenue 
84. Spring Street and Studebaker Road 
85. Willow Street and Atlantic Avenue 
86. Willow Street and Orange Avenue 
87. Willow Street and Cherry Avenue 
88. Willow Street and Redondo Avenue  
89. Willow Street and Lakewood Boulevard (also CMP intersection) 
90. Willow Street and Clark Avenue 
91. I-405 N/B Off Ramp and Bellflower Boulevard 
92. Willow Street and Bellflower Boulevard 
93. Hill Street and Cherry Avenue 
94. Stearns Street and Redondo Boulevard 
95. Stearns Street and Lakewood Boulevard 
96. Stearns Street and Clark Avenue 
97. Pacific Coast Highway and Orange Avenue 
98. Pacific Coast Highway and Cherry Avenue 
99. Pacific Coast Highway and Redondo Avenue 

100. Pacific Coast Highway and Ximeno Avenue (also CMP intersection) 
101. Anaheim Street and Redondo Avenue 
102. Seventh Street and Alamitos Avenue (also CMP intersection) 
103. Seventh Street and Redondo Avenue (also CMP intersection) 
104. Seventh Street and Pacific Coast Highway (also CMP intersection) 
105. Douglas Center Drive/Driveway (new) and Lakewood Boulevard 
106. A Street (new) and Lakewood Boulevard (future intersection) 
107. Carson Street and Lakewood Drive 
108. Cover Street and Cherry Avenue 
109. Carson Street and First Street (new) (future intersection) 

(CMP:  Congestion Management Program) 
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The existing AM and PM peak-hour turning movement volumes at the above 

intersections are presented in Figures 6(a) and 6(b).  The intersection traffic count 

sheets are contained in Appendix D. 

Traffic volumes for the two freeways expected to be the most affected by project traffic, 

the San Diego Freeway and the Artesia Freeway, were obtained from Caltrans.

Freeway mainline volumes were from 2002. The freeway ramp volume data were for 

the years 2001 and 2002.  These data were the most current at the time of this analysis.

Based on comparative growth trends, the freeway volumes were factored up as 

appropriate to reflect conditions for the 2002 base year.  The existing volumes for the 

mainlines and on-ramps of the San Diego and Artesia Freeways, including CMP 

monitoring locations, are included in Tables 6(a), 6(b) and 7, page 62.  The freeway 

mainline and on-ramp traffic count sheets are also in Appendix D. 

EXISTING PUBLIC TRANSIT

Long Beach Transit (LBT) is the primary service provider in the City of Long Beach and 

the project site vicinity.  The LBT network of 38 bus routes connects with the Metro Blue 

Line light rail service and several Metro bus routes as illustrated in Figure 7, Regional 

Transit Service.  Three LBT bus routes provide direct access to the site.  LBT Route 

111 operates along Lakewood Boulevard, which adjoins the east side of the site.  It is 

on this side of the site that two hotels and much of the higher density commercial uses 

are proposed.  LBT Routes 101 and 103 operate along Carson Street, the northern 

boundary of the site, where much of the project’s residential development is proposed.

Routes 101 and 103 are also among the LBT routes that connect to the Wardlow

Station of the Metro Blue Line, approximately three miles west of the site.  These three 

bus routes and the Metro Blue Line are described in greater detail below. 
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 LBT Route 111 – Route 111 follows a north-south orientation, operating between the 

Lakewood Regional Medical Center to the north and the First Street Transit Mall in 

downtown Long Beach to the south.  Other major destinations along this route include 

the Lakewood Center Mall, the Long Beach Municipal Airport, Wilson High School, and 

within a few short blocks of the route the Long Beach Convention & Entertainment 

Center.  In the project site vicinity, Route 111 travels by way of Lakewood Boulevard, 

which is immediately adjacent to the site, and provides stops at Carson Street and at 

Conant Street.  Weekday service on Route 111 is from approximately 5:30 AM to 1:00 

AM.  The service operates on 30-minute headways throughout most of the day, 

increasing to hourly service at night.  Route 111 also provides hourly service on 

weekends and holidays, operating between 6:30 AM and 11:00 PM.

LBT Route 101 – Route 101 generally follows an east-west orientation between the 

Long Beach Towne Center to the east and the intersection of Santa Fe Avenue and 

Willow Street to the west.  Other destinations along this bus route include Lakewood 

High School, several Long Beach City elementary and/or middle schools, the Long 

Beach City College Liberal Arts Campus, the Lakewood Center Mall, Wal-Mart, and the 

Willow Station for the Metro Blue Line light rail service.  Route 101 travels by way of 

Carson Street, which is also the northern boundary of the project site, with bus stops at 

Lakewood Boulevard and at Lakewood Drive.  Weekday service on Route 101 is 

generally provided between 6:00 AM and 7:00 PM, with somewhat longer service hours 

for westbound travel.  The frequency of service per direction is 30 minutes throughout 

the day.  Route 101 also operates on Saturdays, between approximately 6:00 AM and 

6:30 PM, on 30-minute headways.

LBT Route 103 – Route 103 travels the same alignment as Route 101, but has as its 

eastern terminus the Lakewood Center Mall.  As such, it has the same two bus stops 
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adjacent to the project site on Carson Street.  Route 103 supplements the peak-period 

service of Route 101, effectively decreasing the headways experienced by most riders 

from 30 minutes to 15 minutes per travel direction.  Route 103 operates weekdays only, 

between the hours of 6:30 AM to 10:00 AM and 2:00 PM to 5:30 PM.

As stated previously, the above bus routes not only serve the project site, but also 

provide the opportunity to connect with other routes within the LBT system, as well as 

the Metro Blue Line and other Metro services.  Listed below per CMP guidelines are 

additional local fixed-route bus services that operate within one mile of the site.  These 

and the above three routes are shown in Figure 8, Project Area Transit Service. 

LBT Route 7 – Route 7 travels a north-south alignment between Rosecrans Avenue in 

the City of Paramount and the First Street Transit Mall in downtown Long Beach.  It 

uses Orange Avenue in the project site vicinity.  Route 7 operates daily, with weekday 

service hours from approximately 5:30 AM to 8:00 PM and 20-minute headways 

throughout most of the day. 

LBT Route 21/22/23 – This route cluster follows a north-south alignment and travels 

primarily by way of Cherry Avenue.  All three routes operate between Carson Street to 

the north and the First Street Transit Mall.  Route 21 extends north beyond Carson 

Street to Alondra Boulevard just past the Long Beach city limit.  Route 22 turns east at 

Carson Street and zigzags north towards the intersection of Alondra Boulevard and 

Downey Avenue, serving the west end of the City of Lakewood en route.  Routes 

21/22/23 operate daily and collectively serve the project site area from approximately 

5:00 AM to midnight, although service north of Carson Street via Routes 21 and 22 

ends earlier in the evening.   On weekdays, headways for the alignment between 

Carson Boulevard and downtown Long Beach are generally 15 minutes per direction, 

and 30 minutes for the Route 21 and Route 22 extensions north of Carson Street. 
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LBT Route 91/93 – This route group shares a generally north-south alignment between 

Alondra Boulevard in the City of Bellflower and the First Street Transit Mall.  Both routes 

travel Bellflower Boulevard near the project site, and both routes share identical 

alignments between Carson Street and downtown Long Beach.  North of Carson Street, 

however, Route 91 continues on Bellflower Boulevard to Alondra Boulevard, while 

Route 93 turns west towards Lakewood Boulevard to serve the Lakewood Center Mall 

and Civic Center.  Weekday service in the site vicinity is between approximately 5:30 

AM and 10:30 PM on Route 91, and between 7:00 AM and 9:00 PM on Route 93.  Both 

routes generally operate on 60-minute headways and combine to provide 25 to 35-

minute headways from Carson Street south.  Route 91 also operates on weekends and 

holidays.

LBT Route 102 – Route 102 travels an east-west alignment between the Long Beach 

Towne Center to the east and the intersection of Santa Fe Avenue and 25th Street to 

the west.  Route 102 routes along of Spring Street and Willow Street in the project site 

vicinity, and provides weekday service between the hours of 6:00 AM and 7:30 PM, with 

30-minute headways throughout most of the day. Route 103 operates weekdays only.

LBT Route 112 – Route 112 follows the same north-south alignment as Route 111 

described previously, except that in the project site vicinity, it travels by way of Clark 

Avenue instead of Lakewood Boulevard.  Like Route 111, Route 112 operates daily. 

LBT Route 131 – Route 131 operates between the Wardlow Metro Blue Line Station to 

the west of the project site, and Belmont Shore and the Long Beach Marina to the 

south, and also extends east into the City of Seal Beach.  Closer to the site, Route 131 

travels by way of Wardlow Road, Cherry Avenue and Spring Street.  Route 131 

operates daily, generally providing service from 6:00 AM to 7:30 PM on 30-minute 

headways per direction.
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LBT Route 191 – Route 191 is a circuitous route that operates between Artesia High 

School to the east, and downtown Long Beach and the First Street Transit Mall to the 

south.  Route 191 travels via Del Amo Boulevard in the project site area, providing 

service daily from approximately 6:00 AM to 7:30 PM.  Weekday headways are 

generally 30 minutes per direction.

METRO Route 265 – This bus route is operated by the Los Angeles County 

Metropolitan Transportation Authority (MTA). It provides weekday-only service between 

5:30 AM and 7:30 PM on generally 60-minute headways.  It operates between the 

Lakewood Center Mall and the Pico Rivera Plaza further to the north, serving the Metro 

Green Line’s Lakewood/I-105 Station en route.

METRO Route 266 – This bus route, also operated by the MTA, has as its 

southernmost terminus the Lakewood Center Mall, and serves the Metro Green Line’s 

Lakewood/I-105 Station.  From the Mall, Route 266 travels to Pasadena via Lakewood 

Boulevard and Rosemead Boulevard.  This route operates daily and generally serves 

the Mall between 5:30 AM and 10:30 PM, although the service hours are somewhat 

shorter on Sundays and holidays.  Weekday headways are generally 25 to 40 minutes 

per direction.

The CMP guidelines also call for a summary of express bus and rail services operating 

within a two-mile radius of the project, of which there are none.  However, the Metro 

Blue Line is expected to be an important facility for the project and is thus described in 

greater detail below. 

Metro Blue Line LRT– The Blue Line Light Rail Transit (LRT) provides service between 

the First Street Transit Mall in Long Beach and downtown Los Angeles, and in turn 

provides transfer opportunities to the Metro Green Line, the Metro Red Line and much 

of the regional public transit system.  In addition, the Blue Line LRT now connects 
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easterly into Pasadena via the Gold Line LRT.  As noted earlier, connection service 

between the Metro Blue Line’s Willow Station and the project site is available via LBT 

Routes 101 and 103.  Even closer to the site is the Blue Line’s Wardlow Station at 3420 

N. Pacific Avenue, approximately three miles to the west.  However, direct connection 

service between the Wardlow Station and the site does not currently exist.

The Blue Line LRT operates between 4:30 AM and 1:00 AM every day of the week.

Weekday headways range from five to 12 minutes throughout most of the day, 

increasing to 20 minutes late at night.  Headways on weekends and holidays generally 

range from 12 to 15 minutes, also increasing to 20 minutes at night. 

It can be concluded from the above that there are numerous access opportunities to 

and from the project site via public transit.  Three LBT routes provide direct site access, 

and when transfer opportunities to other services are considered, such as to the Metro 

Blue Line and the other bus routes described, many areas within the Los Angeles 

region are linked via public transit for project users.  Thus, there are opportunities for 

the project to reduce its vehicle trips through the use of existing and enhanced public 

transit services. 

EXISTING BICYCLE FACILITIES

The City of Long Beach has a system of Class I, II and III bikeways that collectively 

cover approximately 63 miles.  The three general classes of bikeways are defined as 

follows: Class I facilities separate bicyclists from motor vehicles through dedicated paths 

that are separated from streets and highways; Class II facilities provide restricted 

bicycle right-of-ways on streets and highways, and are most often designated by a 

painted line and road signs (i.e., bicycle lanes); and Class III bikeways share travel 

lanes with motor vehicles and are identified through signs only (i.e., bicycle routes).
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The City’s bikeway system is not yet continuous or complete, but there are segments 

within the vicinity of the project site that could be useful to commuters trying to reach the 

project, or to project residents and visitors who are traveling locally and/or interested in 

recreational bicycling.  The most notable existing bikeway relative to the site is the 

Hartwell Park Bike Path because of its Class I classification and adjacency to the site.

This facility is described below, as are the other existing bikeways that are proximate to 

the site (i.e., within 1.5 miles).  These facilities, and those mentioned in association with 

them, are identified by the City as in “good” condition on a four-point scale of poor to 

excellent.

Hartwell Park Bike Path – The Hartwell Park Bike Path is a Class I bicycle facility that 

follows an east-west alignment off of Carson Street.  The west end of the path is 

immediately adjacent to the project site’s northern boundary.  The path extends from the 

Lakewood Country Club golf course and the immediate site vicinity, approximately 3.5 

miles east to the Long Beach Towne Center and the adjacent San Gabriel River bicycle 

trail.  This facility also connects with several Class II bikeways, including the Bellflower 

Boulevard Bike Lane, the Woodruff Avenue Bike Lane and the Studebaker Road Bike 

Lane.  All three connecting bike lanes extend south from Carson Street towards 

California State University Long Beach. The Woodruff Avenue Bike Lane also extends 

north of Carson Street and connects to the Del Amo Bike Lane and other City of 

Lakewood bikeway facilities.  All of these bike lanes, in conjunction with the Hartwell 

Park Bike Path, the San Gabriel River Bike Path Trail and a few other facilities, 

collectively serve areas east, southeast and northeast of the project site.

Bellflower Boulevard Bike Lane – This Class II facility is approximately one mile east of 

the project site.  It has a north-south alignment from Carson Street to within a few 

blocks of California State University Long Beach.  It is linked to the site via the Hartwell 
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Park Bike Path and a Class III facility on Conant Street that extends as far west as Clark 

Avenue, which is within one-half mile of the site.

Orange Avenue Bike Lane – The Orange Avenue Bike Lane is a Class II, north-south 

aligned facility, that is approximately 1.5 miles west of the project site.  This bicycle lane 

extends from Bixby Road north to the Long Beach city limit.  It is one of only two City of 

Long Beach bikeways that exist west and north of the site.

In summary, the City’s existing system of bikeways provide reasonable access to the 

project site from the east, southeast and northeast, and also provide residents and 

visitors with opportunities for recreational bicycling.  Bicycle access to the site from the 

west and north is also available, although limited in the current bikeway system.

According to the Long Beach Bicycle Master Plan, bicycle parking is also available at 

various locations throughout the City, such as at the Long Beach Towne Center, all 

schools and parks, and most public buildings. 

ANALYSIS OF EXISTING (2002) INTERSECTION CONDITIONS

The analysis of existing conditions at the study intersections was performed using 

established traffic engineering procedures and in accordance with the assumptions, 

methodology and procedures discussed with the lead agency, the City of Long Beach. 

Field checks of existing traffic lane configurations and geometry, traffic controls and 

parking conditions were also conducted to assist with the analysis. 

Except as noted later, the methodology used for this analysis is based on procedures 

outlined in the Transportation Research Board Circular 212, Interim Materials on 

Highway Capacity.1  In the discussion of the Critical Movement Analysis (CMA) for 

                                           
1  Interim Materials on Highway Capacity, Circular Number 212, Transportation 

Research Board, Washington, D.C., 1980.
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signalized intersections, procedures were developed for determining operating 

characteristics of an intersection in terms of the "Level Of Service" (LOS) provided for 

different levels of traffic volume and other variables, such as the number of traffic signal 

phases.  Level of service describes the quality of traffic flow.  Levels of Service A to C 

denote conditions in which traffic operations are proceeding quite well, with no 

interruptions in traffic flow due to traffic volumes.  Level D, a more constrained 

condition, is the level for which a metropolitan area street system is typically designed.

Level E represents volumes at or near roadway capacity which will result in possible 

stoppages of momentary duration and occasional unstable flow.  Level F is a forced-

flow condition occurring when a facility is overloaded and vehicles experience stop-and-

go traffic with delays of long duration. 

A determination of the LOS at an intersection where traffic volumes are known or have 

been projected can be obtained through a summation of the critical movement volumes 

at that intersection.  Once the sum of critical movement volumes has been obtained, the 

values indicated in Table 4 can be used to determine the applicable LOS.
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Table 4 
Critical Movement Volume Ranges* 
For Determining Levels of Service 

 Maximum Sum of Critical Volumes (VPH)
 Level of Two Three Four or 
 Service Phase Phase More Phases
 A 900 855 825 

 B 1,050 1,000 965 

 C 1,200 1,140 1,100 

 D 1,350 1,275 1,225 

 E 1,500 1,425 1,375 

 F --------------Not Applicable--------------- 

 * For planning applications only, i.e., not appropriate for 
operations and design applications.  Also, a computerized 
traffic signal coordination system, such as the combination of 
an Automated Traffic Surveillance and Control (ATSAC) 
System and an Adaptive Traffic Control System (ATCS), has 
been found to further increase these values by 10 percent or 
more, based on studies by and the experience of the Los 
Angeles Department of Transportation. 

Capacity is defined to represent the maximum total hourly movement volume that has a 

reasonable expectation of passing through an intersection under prevailing roadway and 

traffic conditions.  For planning purposes, capacity equates to the maximum value of 

Level of Service E, as indicated in Table 4.  The CMA indices used in this study were 

calculated by dividing the sum of critical movement volumes by the appropriate capacity 

value, as adjusted above, for the type of signal control present or proposed at the study 

intersections.  The level of service corresponding to a range of CMA values is shown in 

Table 5. 
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Table 5 
Level of Service 

As a Function of CMA Values 
 Level of  Range of 
 Service Description of Operating Characteristics CMA Values

 A Uncongested operations; all vehicles clear 0.00 - 0.60 
  in a single cycle. 
 B Same as above. 0.61 - 0.70 
 C Light congestion; occasional backups on 0.71 - 0.80 
  critical approaches. 
 D Congestion on critical approaches, but 0.81 - 0.90 
  intersection functional.  Vehicles required 
  to wait through more than one cycle during  
  short peaks.  No long-standing lines formed. 
 E Severe congestion with some long-standing 0.91 - 1.00 
  lines on critical approaches.  Blockage of 
  intersection may occur if traffic signal does  
  not provide for protected turning movements. 
 F Forced flow with stoppages of long duration. 1.01+ 

It should be noted that while the City of Long Beach traffic study guidelines for analyzing 

signalized intersections are based on Circular 212, those guidelines recommend an 

initial basic capacity of 1,600 vehicles per lane per hour, which is more than that 

inherent in the standard CMA methodology. However, the City guidelines further 

recommend various reduction adjustments to the basic capacity to account for signal 

clearance intervals and lost time.  For consistency with the City guidelines, therefore, 

the CMA capacity values corresponding to LOS E in Table 4 were adjusted downward 

for this analysis as follows: 

Adjusted CMA Capacity Values 

Signal With   Signal With        Signal With  
 Two Phases Three Phases Four or More Phases

 1,440 1,360 1,312 
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To facilitate the determination of project impacts, a two-phase traffic signal was assumed 

in lieu of the Stop sign control at the existing intersections of Carson Street/Lakewood 

Drive, Carson Street/Faculty Avenue and Cover Street/Cherry Avenue.  A two-phase 

signal was also assumed for analysis purposes at the future intersections of A 

Street/Lakewood Boulevard and Carson Street/First Street. 

The analysis results for existing conditions at the study intersections are presented in 

Table 12, page 102.  Sixty-eight (68) of the 107 existing study intersections are 

operating within capacity, with no level of service worse than “D”.  Thirty-nine (39) study 

intersections are currently operating at LOS E or F in one or both peak hours, indicating 

substantial delay to vehicles traversing those intersections.  Two study intersections, A 

Street/Lakewood Boulevard and Carson Street/First Street are future intersections and 

do not exist.  The CMA worksheets for existing conditions are in Appendix E. 

ANALYSIS OF EXISTING (2002) FREEWAY CONDITIONS

The focus of the freeway analysis was the San Diego Freeway and the Artesia 

Freeway.  Based on preliminary analyses, these two regional facilities are expected to 

be the most affected by project traffic.  Both are also the two facilities requested for 

analysis by Caltrans in its response to the Notice of Preparation for the Draft EIR.  As 

with the study intersections, the mainline and ramp volumes for these two freeways 

were analyzed for existing conditions, as shown in Tables 6(a), 6(b) and 7. 

Consistent with CMP guidelines, the freeway mainline analysis was performed as a 

traffic demand-to-capacity (D/C) ratio calculation for each freeway segment per 

direction.  Mainline capacities were estimated to be 2,000 vehicles per hour per lane 

(vphpl) for the main travel lanes and 1,600 vphpl for high-occupancy vehicle (HOV) 

lanes.  The D/C ratios for the freeway mainlines were obtained by dividing the AM and 

PM peak-hour directional volumes by the directional capacities for those segments.
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Table 6(a) 
San Diego Freeway (I-405) 

Demand/Capacity (D/C) and Level of Service (LOS) Summary 
Existing (2002) Traffic Conditions 

Peak Freeway Daily Peak Hour
Hour Direction Capacity Volume Volume D/C LOS

1 San Diego Freeway (I-405) AM N/B 9,600 244,000 9,850 1.026 F
s/o Route 110 at Carson Scales S/B 9,600 7,240 0.754 C
(CMP Station) PM N/B 9,600 8,140 0.848 D

S/B 9,600 9,660 1.006 F

2 San Diego Freeway (I-405) AM N/B 7,600 283,000 9,780 1.287 F
at Santa Fe Ave S/B 7,600 8,560 1.126 F
(CMP Station) PM N/B 7,600 9,270 1.220 F

S/B 7,600 9,830 1.293 F

3 San Diego Freeway (I-405) AM N/B 9,600 276,000 11,440 1.192 F
betw. I-710 and Atlantic Ave S/B 9,600 9,010 0.939 E

PM N/B 9,600 10,470 1.091 F
S/B 9,600 10,830 1.128 F

4 San Diego Freeway (I-405) AM N/B 9,600 281,000 9,310 0.970 E
betw. Atlantic Ave and Cherry Ave S/B 9,600 9,600 1.000 E

PM N/B 9,600 9,210 0.959 E
S/B 9,600 10,490 1.093 F

5 San Diego Freeway (I-405) AM N/B 9,600 271,000 9,750 1.016 F
betw. Cherry Ave and Lakewood Blvd S/B 9,600 9,060 0.944 E

PM N/B 9,600 8,730 0.909 D
S/B 9,600 10,870 1.132 F

6 San Diego Freeway (I-405) AM N/B 9,600 269,000 8,860 0.923 D
betw. Lakewood Blvd and Bellflower Blvd S/B 9,600 7,560 0.788 D

PM N/B 9,600 7,810 0.814 D
S/B 9,600 9,290 0.968 E

7 San Diego Freeway (I-405) AM N/B 9,600 256,000 9,500 0.990 E
betw. Bellflower Blvd and Woodruff Ave S/B 9,600 7,390 0.770 C

PM N/B 9,600 8,900 0.927 D
S/B 9,600 8,700 0.906 D

8 San Diego Freeway (I-405) AM N/B 9,600 254,000 9,020 0.940 E
betw. Woodruff Ave and Studebaker Rd S/B 9,600 7,390 0.770 C

PM N/B 9,600 7,480 0.779 D
S/B 9,600 9,620 1.002 F

9 San Diego Freeway (I-405) AM N/B 7,600 256,000 9,560 1.258 F
n/o Route 22 S/B 9,600 7,630 0.795 D
(CMP Station) PM N/B 7,600  7,910 1.041 F

S/B 9,600 9,990 1.041 F

Existing (2002)

   Freeway Segment
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Table 6(b) 
Artesia Freeway (SR-91) 

Demand/Capacity (D/C) and Level of Service (LOS) Summary 
Existing (2002) Traffic Conditions 

Peak Freeway Daily Peak Hour
Hour Direction Capacity Volume Volume D/C LOS

1 Artesia Freeway (SR-91) AM E/B 11,600 208,000 11,510 0.992 E
e/o Alameda St / Santa Fe Ave W/B 11,600 5,990 0.516 B
(CMP Station) PM E/B 11,600 7,790 0.672 C

W/B 11,600 9,710 0.837 D

2 Artesia Freeway (SR-91) AM E/B 9,600 255,000 11,120 1.158 F
betw. I-710 and Cherry Ave W/B 9,600 10,780 1.123 F

PM E/B 9,600 9,710 1.011 F
W/B 9,600 12,190 1.270 F

3 Artesia Freeway (SR-91) AM E/B 9,600 259,000 10,510 1.095 F
betw. Cherry Ave and Paramount Blvd W/B 9,600 10,190 1.061 F
(CMP Station) PM E/B 9,600 9,180 0.956 E

W/B 9,600 11,520 1.200 F

4 Artesia Freeway (SR-91) AM E/B 9,600 248,000 11,160 1.163 F
betw. Paramount Blvd and Lakewood Blvd W/B 9,600 8,640 0.900 D

PM E/B 9,600 9,140 0.952 E
W/B 9,600 10,660 1.110 F

5 Artesia Freeway (SR-91) AM E/B 9,600 250,000 9,590 0.999 E
betw. Lakewood Blvd and Bellflower Blvd W/B 9,600 9,910 1.032 F

PM E/B 9,600 8,670 0.903 D
W/B 9,600 10,830 1.128 F

6 Artesia Freeway (SR-91) AM E/B 7,600 265,000 8,960 1.179 F
betw. Norwalk Blvd and Pioneer Blvd W/B 7,600 10,140 1.334 F
(CMP Station) PM E/B 7,600 8,730 1.149 F

W/B 7,600 10,370 1.364 F

Existing (2002)

   Freeway Segment
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Table 7 
Freeway On-Ramp Demand/Capacity (D/C) and Level of Service (LOS) Summary 

Existing (2002) Traffic Conditions 

No. Route On-Ramp
Metered 

Lane
HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

1 405 SB from NB Bellflower Bl.         900 327 0.363 A 296 0.329 A

2 405 SB from SB Bellflower Bl.         900 211 0.234 A 271 0.301 A

3 405 NB from SB Bellflower Bl.         900 482 0.536 A 253 0.281 A

4 405 NB from NB Bellflower Bl.      1,600 567 0.354 A 489 0.306 A

5 405 SB from EB Willow St.         900 1,600  360 74 0.400 0.046 A A 428 88 0.476 0.055 A A

6 405 SB from SB Lakewood Bl.         900 1,600  203 41 0.226 0.026 A A 385 79 0.428 0.049 A A

7 405 NB from NB Lakewood Bl.         900 1,600  795 163 0.883 0.102 D A 474 97 0.527 0.061 A A

8 405 NB from SB Lakewood Bl.         900 1,600  282 58 0.313 0.036 A A 391 80 0.434 0.050 A A

9 405 SB from Spring St.         900 1,600  265 54 0.294 0.034 A A 372 76 0.413 0.048 A A

10 405 SB from SB Cherry Av.         900 474 0.527 A 569 0.632 B

11 405 NB from WB Spring St.         900 1,600  631 129 0.701 0.081 C A 713 146 0.792 0.091 C A

12 405 SB from Orange Av.         900 1,600  274 56 0.304 0.035 A A 257 53 0.286 0.033 A A

13 405 NB from NB Cherry Av.         900 454 0.504 A 548 0.609 B

14 405 NB from SB Cherry Av.         900 1,600  273 56 0.303 0.035 A A 294 60 0.327 0.038 A A

15 405 NB from EB 32nd St.         900 388 0.431 A 330 0.367 A

16 405 SB from NB Atlantic Av.         900 254 0.282 A 399 0.443 A

17 405 SB from SB Atlantic Av.         900 246 0.273 A 284 0.316 A

18 405 NB from NB Atlantic Av.         900 186 0.207 A 227 0.252 A

19 91 EB from Atlantic Av.      1,600 512 0.320 A 556 0.348 A

20 91 WB from Cherry Av.         900 1,600  434 89 0.482 0.056 A A 442 91 0.491 0.057 A A

21 91 EB from Cherry Av.      1,600 797 0.498 A 705 0.441 A

22 91 WB from Paramount Bl.      1,600 532 0.333 A 643 0.402 A

23 91 EB from Paramount Bl.      1,600 352 0.220 A 401 0.251 A

24 91 WB from Downey Av.         900 1,600  741 152 0.823 0.095 D A 496 101 0.551 0.063 A A

25 91 EB from Downey Av.      1,600 498 0.311 A 400 0.250 A

26 91 WB from SB Lakewood Bl.      1,600 795 0.497 A 807 0.504 A

27 91 WB from NB Lakewood Bl.         900 1,600  629 129 0.699 0.081 B A 537 110 0.597 0.069 A A

28 91 EB from SB Lakewood Bl.         900 1,600  168 34 0.187 0.021 A A 166 34 0.184 0.021 A A

29 91 EB from NB Lakewood Bl.         900 1,600  247 51 0.274 0.032 A A 255 52 0.283 0.033 A A

30 91 EB from Clark Av.         900 1,600  455 93 0.506 0.058 A A 344 70 0.382 0.044 A A

31 91 WB from Bellflower Bl.      1,600 636 0.398 A 638 0.399 A

32 91 EB from Bellflower Bl.         900 1,600  116 24 0.129 0.015 A A 143 29 0.159 0.018 A A

PM PEAK HOUR
Volume Demand/Capacity LOS

AM PEAK HOUR
Volume Demand/Capacity LOSCapacity
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According to the CMP, freeway mainline levels of service have the correlations shown 

below.  These same correlations were also used for the analysis of freeway ramps. 

Congestion Management Program 
D/C Ratios and Levels of Service

D/C Ratio Level of Service

0.01-0.35 A 
0.36-0.54 B 
0.55-0.77 C 
0.78-0.93 D 
0.94-1.00 E 

1.00 F 

The analysis results in Table 6(a) indicate that all nine San Diego Freeway mainline 

segments from south of the 110 Freeway to north of the 22 Freeway are now operating 

at LOS E or F in one or both peak hours. Table 6(b) shows that for the Artesia 

Freeway, all six mainline segments are at LOS E or F in one or both peak hours. 

Freeway ramp operation is influenced by several factors, including entry and exit 

geometrics, signal and/or ramp metering timing, and the number of lanes on the ramp.

All of the on-ramp lanes of the San Diego and Artesia Freeways are controlled by ramp-

metering signals, except for the HOV lanes.  For this analysis, a single ramp-metered 

lane was assumed to have a capacity of 900 vehicles per hour, based on one vehicle 

per green indication every four seconds; for two ramp-metered lanes, a capacity of 

1,600 vehicles per hour was assumed, taking into account merging conditions 

approaching the freeway mainline.  A non-metered on-ramp lane, including an HOV 

lane, was assumed to have a capacity of 1,600 vehicles per hour, which is consistent 

with the CMP lane capacity for a surface street.  For an on-ramp with an HOV lane, it 

was assumed that approximately 17 percent of the on-ramp volume utilizes the HOV 
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lane, based on similar analyses in other studies accepted by Caltrans.  As can be seen 

from Table 7, all of the analyzed on-ramps serving the San Diego and Artesia Freeways 

are operating at LOS D or better under existing conditions.

As with other freeways, the off-ramps of the San Diego and Artesia Freeways are 

controlled by signals, stop signs or other at-grade factors, such as the nearest surface 

street intersection.  These at-grade intersections exhibit capacity constraints which 

control the operation of the off-ramps.  Thus, the operational service of the off-ramps 

expected to be the most affected by project traffic is inherently reflected in the analysis 

of the study intersections in the vicinity.  These already analyzed intersections include 

off-ramps which are signalized at their intersections with surface streets, as well as 

signalized surface street intersections proximate to non-signalized off-ramp 

intersections.  For these reasons, the focus of the freeway ramp analysis was the on-

ramps and the off-ramps were not further analyzed. 
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PROJECT TRAFFIC

The following section describes the vehicular trip-generating characteristics of the 

PacifiCenter project, along with the methodology used to estimate trip generation.  Trip 

(traffic) distribution and assignment for the proposed project are addressed in 

subsequent sections.  The referenced transportation model used in the analyses is 

discussed in more detail in the Future Traffic Conditions section. 

PROJECT TRIP GENERATION

The trip-generating characteristics of various land uses, including those which comprise 

the project, have been documented in the nationally recognized reference manual, Trip 

Generation, 6th Edition, published by the Institute of Transportation Engineers (ITE) in 

1997.  It was determined that the ITE “Office Park” land use has higher trip generation 

characteristics per 1,000 square feet than land uses such as general office, research 

and development, industrial, manufacturing and warehousing.  Therefore, in order to 

provide a more conservative analysis, as well as ensure that the aforementioned land 

uses are adequately analyzed should any or all of them be developed within the project, 

the ITE Office Park land use and its trip generation equations were assumed for the 

Commercial component of the project, excluding the Retail and Hotel components.  For 

the Retail and Hotel components, the ITE “Shopping Center” and “Hotel” land use 

categories were respectively applied. The trip generations for the Residential 

components were based on the ITE “Single-Family Detached Housing,” “Apartment” 

and “Condominium/Townhouse” land use categories.  The ITE trip generation equations 

and rates for the project uses are shown in Table 8.

As the project is a large multi-use development, internal trip-making would be expected 

to occur within the site boundaries.  Internal trips occur when persons going to one use 

at a site, such as an office use, may also visit or patronize other uses and businesses 

within the same site, such as a retail or hotel use, on a single trip to the site.  This 
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Table 8
Project Trip Generation Equations and Rates

Office Park (per 1,000 sf)
 Daily: T = 10.422 (A) + 409.040  
 AM Peak Hour: Ln(T) = 0.836 Ln(A) + 1.540; I/B = 89%, O/B = 11% 
 PM Peak Hour: T = 1.213 (A) + 106.215; I/B = 14%, O/B = 86% 

Single-Family Detached Housing (per dwelling unit)
 Daily: Ln(T) = 0.920 Ln(D) + 2.707 
 AM Peak Hour: T = 0.700 (D) + 9.477; I/B = 25%, O/B = 75% 
 PM Peak Hour: Ln(T) = 0.901 Ln(D) + 0.527; I/B = 64%, O/B = 36% 

Apartment (per dwelling unit)
 Daily: T = 5.994 (D) + 134.114 
 AM Peak Hour: T = 0.497 (D) + 3.238; I/B = 16%, O/B = 84% 
 PM Peak Hour: T = 0.541 (D) + 18.743; I/B = 67%, O/B = 33% 

Condominium/Townhouse (per dwelling unit)
 Daily: Ln(T) = 0.850 Ln(D) + 2.564 
 AM Peak Hour: Ln(T) = 0.790 Ln(D) + 0.298; I/B = 17%, O/B = 83% 
 PM Peak Hour: Ln(T) = 0.827 Ln(D) + 0.309; I/B = 67%, O/B = 33% 

Shopping Center (per 1,000 sf)
 Daily: Ln(T) = 0.643 Ln(A) + 5.866 
 AM Peak Hour: Ln(T) = 0.596 Ln(A) + 2.329; I/B = 61%, O/B = 39% 
 PM Peak Hour: Ln(T) = 0.660 Ln(A) + 3.403; I/B = 48%, O/B = 52% 

Hotel (per room)
 Daily: T = 8.23 (R) 
 AM Peak Hour: T = 0.56 (R); I/B = 61%, O/B = 39% 
 PM Peak Hour: T = 0.61 (R); I/B = 53%, O/B = 47 % 

General Aviation Airport (per employee)
 Daily: T = 14.24 (E) 
 AM Peak Hour: T = 1.29 (E); I/B = 50%, O/B = 50% 
 PM Peak Hour: T = 1.46 (E); I/B = 55%, O/B = 45% 

Where:
 Ln = Logarithmic function A = building area in 1,000's of square feet 
 T = trip ends R = room  

I/B  = inbound  D = dwelling unit  
O/B  = outbound   
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results in multiple trip purposes being accomplished while only one inbound and one 

outbound vehicle trip is generated by the site.  This phenomenon is widely recognized in 

the traffic engineering profession.  For this analysis, therefore, a five percent internal trip 

adjustment factor was assumed to account for some Commercial (Office Park) trips 

being made by project residents walking or bicycling to and from the Commercial 

development.

As discussed earlier, the project site currently has nearly five million square feet of 

permitted density for office, manufacturing and R&D uses.  The traffic generated by the 

nearly five million square feet of permitted uses could be assumed in the traffic analysis 

to determine the incremental impacts due to the project.  However, for purposes of a 

more conservative analysis, only the traffic attributable to the occupied site uses 

(536,862 square feet) as of November 2002 was incorporated in the analysis.  Based on 

traffic counts conducted at the site driveways in November 2002, it is estimated that the 

occupied uses generate approximately 1,250 trips per day, including 205 AM and 159 

PM peak-hour trips. 

The trip generation equations and rates in Table 8 were applied to the project 

development scenario previously described in Table 2.  As shown in Table 9, adjusting 

for internal trips and existing driveway volumes, it is estimated that this project 

development would generate approximately 57,280 daily trips, including 5,171 AM and 

6,093 PM peak-hour trips.  These trips were analyzed for project traffic impacts, prior to 

mitigation.

As part of its traffic mitigation package, the project will implement a comprehensive 

Transportation Demand Management (TDM) program that will exceed the requirements 

of the City ordinance.  The TDM program will generally target commute trips, i.e., the 

trips associated with the Commercial land use of the project.  A 20 percent reduction 
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Table 9 
Project Trip Generation 

      AM Peak Hour             PM Peak Hour      
  Land Use      Size      Daily    In    Out    Total    In    Out    Total  

Office Park 3,150,000   sf 33,240 3,490 431 3,921 550 3,377 3,927
Single-Family Residential 255             du 2,450 47 141 188 160 90 250
Apartment 1,220          du 7,450 98 512 610 455 224 679
Condominium/Townhouse 1,025          du 4,710 55 267 322 282 139 421
Retail 150,000      sf 8,850 124 79 203 394 427 821
Hotel 400             rm 3,290 137 87 224 129 115 244

59,990 3,951 1,517 5,468 1,970 4,372 6,342

Internal Trip Reductions
Single-Family Housing, 5% (120) 0 (7) (7) (8) 0 (8)
     Office Park (120) (7) 0 (7) 0 (8) (8)

(240) (7) (7) (14) (8) (8) (16)

Apartment, 5% (370) 0 (26) (26) (23) 0 (23)
     Office Park (370) (26) 0 (26) 0 (23) (23)

(740) (26) (26) (52) (23) (23) (46)

Condominium/Townhouse, 5% (240) 0 (13) (13) (14) 0 (14)
     Office Park (240) (13) 0 (13) 0 (14) (14)

(480) (13) (13) (26) (14) (14) (28)

Existing Driveway Volumes (1,250) (152) (53) (205) (30) (129) (159)

Project Trip Generation minus
Internal Trips and Driveway Volumes 57,280 3,753 1,418 5,171 1,895 4,198 6,093

TDM Trip Reductions
Office Park, 20% Peak Hours (1,360) (689) 0 (689) 0 (666) (666)

Total Net Project Trip Generation 55,920 3,064 1,418 4,482 1,895 3,532 5,427

(Note:  Daily trips rounded to nearest “10”.)
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was assumed for the AM peak-hour inbound and PM peak-hour outbound Office Park 

trips to account for the demand-reducing effects of the TDM/transit program measures.

With this mitigation measure, the total net trip generation for the project, as indicated in 

Table 9, is expected to decrease to 4,482 AM and 5,427 PM peak-hour trips. These 

trips were incorporated in the mitigation analysis discussed in a later section.

For purposes of establishing a “trip cap” for the project, such a cap should be based on 

the trip generation resulting in the most significant traffic impacts, which in this case 

would be the PM peak-hour trip generation. Taking into account internal and TDM trip 

reductions, and excluding existing driveway volumes as they would cease to exist when 

the existing uses are removed to develop the project, the trip cap for the project would 

be 5,586 PM peak-hour trips. 

In addition, as was discussed in the Project Description section, the project proposal 

includes a development program with flexibility.  To assist with the procedural steps 

likely to be involved with such a development program, trip generation equivalency rates 

for the proposed uses have been calculated for the critical PM peak hour and are 

presented in Table 10.

TRIP DISTRIBUTION

The next step in the process was to determine the geographic distribution of the project 

trips.  Each trip has two trip ends, an origin and a destination.  If the PacifiCenter project 

is the origin for a trip, then the destination must be another site somewhere else in the 

region.  Likewise, if the project is a trip destination, it must be originated somewhere 

else.  All trips that were initiated at the project site were linked to appropriate 

destinations.  Likewise, trips destined for the site were linked to appropriate trip origins.

For example, a morning work commute (trip) from the project would originate at the 

project site, and the evening work commute would normally terminate 
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Table 10 
Project Trip Generation Equivalency Rates 

For Proposed Uses 

Proposed Land Use and Unit of Measure
Office Park, 1,000 gsf = 1.076 du Single-Family Housing

= 1.900 du Apartment 
= 2.573 du Condominium/Townhouse
= 186.648 gsf Retail
= 1.675 rm Hotel

Single-Family Housing, 1 du = 978.869 gsf Office Park
= 1.765 du Apartment 
= 2.390 du Condominium/Townhouse
= 173.390 gsf Retail
= 1.556 rm Hotel

Apartment, 1 du = 526.341 gsf Office Park
= 0.567 du Single-Family Housing
= 1.354 du Condominium/Townhouse
= 98.241 gsf Retail
= 0.881 rm Hotel

Condominium/Townhouse, 1 du = 388.682 gsf Office Park
= 0.418 du Single-Family Housing
= 0.738 du Apartment 
= 72.547 gsf Retail
= 0.651 rm Hotel

Retail, 1,000 gsf = 5,357.676 gsf Office Park
= 5.767 du Single-Family Housing
= 10.179 du Apartment 
= 13.784 du Condominium/Townhouse
= 8.973 rm Hotel

Hotel, 1 rm = 597.112 gsf Office Park
= 0.643 du Single-Family Housing
= 1.134 du Apartment 
= 1.536 du Condominium/Townhouse
= 111.450 gsf Retail

Trip Generation Equivalency Rate (PM Peak Hour)
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at the same residence.  Friction factors (data) from the SCAG computerized 

transportation model were used to determine trip length and SCAG modeling 

procedures were followed to link the project trips to appropriate origins and destinations.

This model considers the land use patterns throughout the Southern California area to 

estimate current trip-making patterns.  It also considers future land use growth patterns 

to determine how trip linkages and travel patterns may change over time, due to shifts in 

the housing and/or employment base locations.  In particular, the model considers the 

amount of housing and employment growth or decline within each sub-area comprising 

the modeled area to determine changes in the distance each area’s residents must 

travel to find adequate employment opportunities. 

The transportation model was also used to estimate trip linkages for non-project trips, 

such as those to and from retail developments within the area.  For these trips, the 

locations of housing and employment sites were taken into account in relation to the 

retail facilities.  In this manner, utilizing information for both commute and non-commute 

trips, a set of data was created representing each trip made in Southern California, 

including those made to and from the project site.
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TRIP ASSIGNMENT

Using the above trip distribution results, the computerized transportation model then 

assigned both future growth and project-related traffic to individual roadways within the 

study area.  As a result, the model accounted for the level of congestion on each 

roadway and determined which travel path produced the shortest travel time for each 

trip.

Project trip assignments reflect anticipated future site access point usages based on 

several factors, including current access point utilizations, internal site circulation 

patterns, on-site area uses and their access points, and parking supplies.  The results of 

this computerized traffic assignment were carefully examined for “reasonableness”.  It 

should be noted that the computerized model assumes drivers follow the most direct, 

rational path, i.e., the path of least travel time.  The direct path methodology has been 

shown to produce the most reliable overall traffic projections.  This procedure also 

concentrates traffic volumes and, therefore, any necessary roadway improvements on 

the preferred (major) routes, rather than encouraging use of minor routes.

In addition, the model determines separate travel route assignments for the AM and PM 

peak periods.  Separate trip generation rates are used for the AM and PM peak periods 

for both project and non-project traffic to reflect the differences in travel patterns 

between the morning and evening time periods.



75

FUTURE TRAFFIC CONDITIONS

Future year 2020 traffic volumes in the Cities of Long Beach and Lakewood and in the 

surrounding areas were projected using a microcomputer version of the Southern 

California Association of Governments (SCAG) regional traffic forecasting computer 

model.  The SCAG transportation model is the primary long-range transportation 

planning tool in the Los Angeles region.  This model projected future traffic conditions 

assuming current trends, although several changes were incorporated into the base 

model to account for programmed future transportation improvements and projections of 

regional land use. 

There are a number of other projects either under construction or planned for 

development which could contribute to traffic volumes in the study area.  For this 

reason, the analysis of future traffic conditions was expanded to include potential traffic 

volume increases expected to be generated by projects that have not yet been 

developed.

The methodology for estimating future traffic volumes is a multi-step process.  First, 

existing traffic volumes were determined from traffic counts as described in a preceding 

section.  Next, traffic growth estimates, without any PacifiCenter development, were 

identified by a computerized transportation model created for the PacifiCenter traffic 

study.  This transportation model was developed by expanding the street network in the 

current SCAG regional traffic model, as well as updating the vehicle trip distribution data 

provided by SCAG.  In addition, vehicle trips generated by related projects in specific 

zones were compared to the traffic growth estimates in the same zones.  Generally, the 

greater of the two vehicle trip growth estimates was used as the traffic growth for the 

future "Without Project" condition.  Computerized model runs were then conducted in 

order to compare model-generated traffic volumes between the base or existing (2002) 

study year and the future (2020) study year.  This growth increment between the base 



76

and future years was used to calculate traffic growth for the year 2020.  Traffic growth 

estimates for the year 2020 were then added to the existing traffic count volumes, 

producing the future (2020) Without Project traffic volumes.  Finally, the net new traffic 

volumes attributable to the PacifiCenter project were analyzed as incremental additions 

to the 2020 Without Project volumes, resulting in the 2020 volumes for the "With 

Project" condition.  These future traffic volumes were used to analyze potential 

cumulative and project traffic impacts.

SCAG MODEL AND PLANNED/PROGRAMMED HIGHWAY IMPROVEMENTS

The SCAG model has been developed for several alternative future year scenarios.  The 

most current model has forecasts of land use patterns for the year 2020.  This "baseline" 

scenario was selected as the most appropriate starting point for development of the 

project-specific model, as the project is expected to be completed by that year.  This 

baseline model only includes those improvements now under construction or otherwise 

reasonably assured.  Of particular relevance, it includes provision of an expanded HOV 

lane network on the San Diego, Golden State and Garden Grove Freeways.  It also 

accounts for the current improvements to Carson Street at Lakewood Boulevard, Spring 

Street between California Street and Long Beach Boulevard, and eastbound and 

westbound left-turn lanes on Wardlow Road at Orange Avenue.  However, other 

improvements considered less assured or which may not be implemented by year 2020 

were not assumed.  Examples include trip reduction measures required by the South 

Coast Air Quality Management District (SCAQMD) and the Los Angeles County 

Congestion Management Program (CMP).  Thus, this model forms a very conservative 

baseline rather than reflecting all likely improvements. 

While the SCAG model provides an overall view of the transportation patterns and 

characteristics within the Metropolitan Los Angeles area (including Los Angeles, 

Ventura, Orange, San Bernardino and Riverside Counties), its emphasis on regional 

planning does not provide the level of detail necessary to forecast individual traffic 
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volumes at specific intersections with acceptable precision.  For this study, the roadway 

network contained within the SCAG model was refined to better reflect the capacities 

and constraints of the transportation system within the study area. 

To accomplish the model refinement process, the base SCAG network was transferred 

to a microcomputer model format.  Specifically developed micro-computer programs that 

emulate the SCAG trip generation and distribution procedures were developed and 

utilized in this modeling effort, which not only accounted for projected traffic volume 

increases in the immediate study vicinity, but throughout the Southern California 

five-county region as well. 

In order to more precisely represent traffic patterns within and around the study area, 

several modifications to the base SCAG transportation network were necessary.

Additional roadway links were added to represent streets and highways in and around 

the project site vicinity, specifically in the Cities of Long Beach, Lakewood and Signal 

Hill.  While not important in a regional sense, these roadways are very important to local 

traffic circulation.  Field surveys were also conducted in the study area to document 

roadway geometrics, turning restrictions, traffic signal phasing, on-street parking and 

other factors that may affect vehicle travel speeds and routes.  This information was 

also entered into the model to replicate the current traffic conditions in the project area.

The SCAG model, modified as described above, was the basis of the traffic forecasts 

for this study. 

As part of the PacifiCenter development, A Street, B Street, First Street, Second Street 

and Third Street are proposed as public roadways within the project site, as previously 

described in the Project Access section and illustrated in Figure 3.  These new 

roadways were added to the model for analysis of With Project conditions. 
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RELATED PROJECTS/CUMULATIVE GROWTH

The SCAG transportation model determines the amount of local and regional traffic that 

will be generated, based on socioeconomic projections.  The most current SCAG socio-

economic projections associated with the 2001 Regional Transportation Plan were used 

in the modeling analysis.  This socioeconomic data has been developed by SCAG in 

close consultation with all of the relevant jurisdictions charged with regulating 

development in the five-county area.  This data is used to provide an estimate of the 

number of vehicle trips going from and to each zone to another zone.  This vehicle trip 

distribution data, as with the base network, was refined to represent smaller zones 

within the study area than were provided by the SCAG model.  This system of smaller 

zones allowed for a finer level of detail near the project site and throughout the study 

area.  New "centroid connectors" were also added to the model to better replicate the 

traffic access patterns to and from the zones. 

For the future year analyses, updated vehicle trip distribution projections for the five-county 

area were incorporated into the model.  Future vehicle trip distribution data near the project 

site was also disaggregated into smaller zones to better replicate traffic patterns. 

The SCAG socioeconomic data were augmented by a search for specific development 

projects within the study area that would be on file with the appropriate jurisdictions.

These "related projects" included projects which are completed but not fully occupied, 

are currently under construction or beginning construction, or are presently only 

proposed but which could become operational within the time frame examined in this 

study.  A composite list with 86 related projects in the study area was compiled from 

lists of related projects provided by the Cities of Long Beach, Lakewood and Signal Hill.

The related projects' descriptions, locations and trip generations are presented in Table 

11.  Figure 9 depicts the locations of the related projects.  The trip generation equations 

and rates applied to the related projects are in Appendix A. 
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Table 11 
Related Projects Description and Trip Generation 

Map    
No.  Jurisdiction    Description    Location    Daily    I/B    O/B   Total   I/B    O/B   Total 

1 Lakewood 1,131 sf Market Expansion 5453 South Street 130 0 0 0 10 10 20

2 Lakewood 16,500 sf Church 3114 South Street 150 6 6 12 6 5 11

3 Lakewood 11 du Apartment 20808 Seine Avenue 200 1 8 9 17 8 25

4 Lakewood 15 du Apartment 20603 Seine Avenue 220 2 9 11 18 9 27

5 Lakewood 19,676 sf Shopping Center 4116-4128 South Street 2,400 37 24 61 103 112 215

6 Lakewood 94,268 sf Department Store (Kohl's) 2650 Carson Street 6,560 94 60 154 290 314 604

7 Lakewood 8,015 sf Restaurant/Bar 4634 Candlewood Street 720 5 1 6 40 20 60

8 Lakewood 6,853 sf Restaurant 4404 Candlewood Street 620 5 1 6 34 17 51

9 Lakewood 168,000 sf Department Store (Target) Del Amo and Lakewood (Lakewood Center Mall) 9,520 133 85 218 424 460 884

10 Lakewood 14,436 sf Drug Store (Walgreens) 5829 Lakewood Boulevard 1,290 41 29 70 54 56 110

11 Lakewood 35,192 sf Retail (tenant improvement) Del Amo and Lakewood (Lakewood Center Mall) 1,430 108 118 226 39 52 91

12 Lakewood 9,587 sf Commercial Retail 2700-18 Carson Street 390 29 32 61 11 14 25

13 Lakewood 12,000 sf Drug Store (CVS) 4909 Paramount Boulevard 1,070 28 19 47 45 47 92

14 Lakewood 2,700 sf Commercial Retail 4925-63 Paramount Boulevard 110 8 9 17 3 4 7

15 Lakewood 10 du Condominium 11716-24 205th Street 90 1 7 8 6 3 9

16 Lakewood 8 du Condominium 11711-19 216th Street 80 1 6 7 5 3 8

17 Lakewood 20 du Condominium 20741-20809 Seine Avenue 170 2 12 14 11 5 16

18 Lakewood 8 du Single-Family Residential 5813 Allington Street 100 5 13 18 8 4 12
(planned development)

19 Lakewood 20 du Single-Family Residential SE corner of Paramount and Candlewood 240 7 19 26 17 9 26
(planned development)

20 Long Beach 430 rm Hotel 100 East Ocean Boulevard 3,840 177 129 306 149 155 304

21 Long Beach 16,200 sf Drug Store (Sav-On) 6000 Atlantic Avenue 1,450 51 36 87 61 63 124

22 Long Beach 160 du Apartment 3801 Pacific Coast Highway 1,090 13 70 83 70 35 105

23 Long Beach 106 du Single-Family Residential 2080 Obispo Avenue 1,090 22 65 87 74 41 115

24 Long Beach 500,000 sf Commercial/Entertainment Shoreline Drive & Pine Avenue 19,190 254 163 417 872 944 1,816

25 Long Beach 162 rm Hotel 201 The Promenade 1,450 56 41 97 49 50 99

26 Long Beach 400,000 sf Technology Park Industrial/R&D 2000 West 19th Street 3,240 412 84 496 65 367 432

AM Peak Hour PM Peak Hour
  Size  
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Table 11 (cont.) 
Related Projects Description and Trip Generation 

Map    
No.  Jurisdiction    Description    Location    Daily    I/B    O/B   Total   I/B    O/B   Total 

27 Long Beach 82 du Condominium (50 adaptive reuse/ 835 Locust Street 550 7 37 44 35 17 52
32 new construction)

28 Long Beach 92,000 sf Self Storage 4200 Pacific Coast Highway 220 8 6 14 14 8 22

29 Long Beach 66 du Condominium 1000 E. Ocean Boulevard 460 6 31 37 29 15 44

30 Long Beach 770 du Apartment 300 W. Ocean Boulevard 4,750 62 324 386 291 144 435
500 rm Hotel 4,460 209 152 361 177 185 362

25,000 sf Commercial 2,800 43 27 70 121 131 252
12,010 314 503 817 589 460 1,049

31 Long Beach 302 du Residential 6400 E. Pacific Coast Highway 2,870 56 169 225 186 104 290
199 rm Hotel 1,780 73 53 126 61 64 125

4,650 129 222 351 247 168 415

32 Long Beach 470,000 sf Retail 301 Long Beach Boulevard 18,440 245 157 402 837 907 1,744
250 du Apartment 1,630 20 107 127 103 51 154

20,070 265 264 529 940 958 1,898

33 Long Beach 75,100 sf Self Storage 2323 South Street 180 6 5 11 12 6 18

34 Long Beach 179,000 sf General Office 5950 Spring Street 2,080 261 36 297 48 232 280

35 Long Beach 15,200 sf Drug Store 1250 E. Pacific Coast Highway 1,360 46 32 78 57 59 116

36 Long Beach 34 du Condominium 834 E. 4th Street 260 4 18 22 17 8 25
6,900 sf Commercial 280 21 23 44 8 10 18

540 25 41 66 25 18 43

37 Long Beach 20,000 sf Police Station 4891 Atlantic Avenue 1,380 99 19 118 164 57 221

38 Long Beach 10 du Condominium 23 4th Place 90 1 7 8 6 3 9

39 Long Beach 556 du Condominium 350 E. Ocean Boulevard 2,800 34 165 199 170 84 254

40 Long Beach 48 du Apartment 248 W. Broadway 420 4 23 27 30 15 45
9,000 sf Commercial 370 28 30 58 10 13 23

790 32 53 85 40 28 68

41 Long Beach 105,800 sf Hospital 2702 Long Beach Boulevard 3,020 101 37 138 30 96 126

42 Long Beach 8,000 sf Specialty Retail Center 2302 Bellflower Boulevard 330 24 27 51 9 12 21

43 Long Beach 66 du Apartment 1601 Pacific Avenue 530 6 30 36 36 18 54

44 Long Beach Boeing  - Cleanup and Lakewoood Boulevard and Carson Street nom. nom. nom. nom. nom. nom. nom.
Abatement Order 95-048

45 Long Beach 63 du Senior Citizens Assisted Living (conversion) 117 E. 8th Street N/A 5 8 13 9 5 14

AM Peak Hour PM Peak Hour
  Size  
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Table 11 (cont.) 
Related Projects Description and Trip Generation 

Map    
No.  Jurisdiction    Description    Location    Daily    I/B    O/B   Total   I/B    O/B   Total 

46 Long Beach Queen Mary Expanded Attractions 1126 Queen's Highway1

50,000 sf Attraction Venue 4,370 65 41 106 191 206 397
1,300 sp Parking Structure 

47 Long Beach 52 du Single-Family Residential 301 Manila Avenue 570 12 37 49 39 22 61

48 Long Beach 69 rm Hotel 517 E. 1st Street 620 14 10 24 18 19 37

49 Long Beach Parking Structure for Carnival Cruise Ships 1126 Queen's Highway1 nom. nom. nom. nom. nom. nom. nom.

50 Long Beach 7,000 sf Retail 3400 Long Beach Boulevard 280 22 23 45 8 10 18
1,500 sf Fast-Food Restaurant with Drive-Thru 740 38 37 75 26 24 50

51 Long Beach 19,500 sf Commercial 190 Marina Drive 2,380 37 23 60 102 111 213

52 Long Beach 16 du Residential Lofts (conversion) 829 Pine Avenue 230 2 9 11 18 9 27

53 Long Beach 35 du Condominium 6000 Loynes Drive 270 4 18 22 17 9 26

54 Long Beach 71,536 sf Self-Storage 5400 Paramount Boulevard 170 6 5 11 11 6 17
1,100 sf General Office 40 4 1 5 14 67 81

210 10 6 16 25 73 98

55 Long Beach 106,636 sf Self-Storage Facility and RV Parking 6897 Paramount Boulevard 250 9 7 16 17 9 26

56 Long Beach 58,500 sf Shopping Center 120 Studebaker Road 4,830 71 45 116 212 229 441

57 Long Beach 6,172 sf Commercial 3918-3926 Long Beach Boulevard 250 19 21 40 7 9 16
2,714 sf Fast-Food Restaurant with Drive-Thru 1,350 69 66 135 47 44 91

58 Long Beach 11,984 sf Commercial 1570-1598 Long Beach Boulevard 490 37 40 77 13 18 31

59 Long Beach 3,200 sf Fast-Food Restaurant with Drive-Thru 1840 Long Beach Boulevard 1,590 82 78 160 56 51 107

60 Long Beach 519,135 sf Self-Storage 712 W. Baker Street 1,250 46 32 78 83 46 129

61 Long Beach 11,550 sf Drug Store with Drive-Thru 3570 Atlantic Avenue 1,030 25 18 43 43 45 88

62 Long Beach 30,000 sf Education Building 2244 Clark Avenue 1,570 24 10 34 91 98 189

63 Long Beach 15,000 sf Commercial 2005-2011 Long Beach Boulevard 610 46 50 96 17 22 39

64 Long Beach 5 du Single-Family Residential 315 Flint Avenue 70 4 12 16 5 3 8

65 Long Beach 11 du Condominiums (conversion) 201-205 E. Broadway 100 2 7 9 7 3 10

66 Long Beach 10,000 sf Office/Retail 1900 Atlantic Avenue 230 26 4 30 15 76 91

67 Long Beach 4,000 sf Expansion/Remodel of Target Store 2270 Bellflower Boulevard 160 12 14 26 4 6 10
(net increase)

AM Peak Hour PM Peak Hour
  Size  
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Table 11 (cont.) 
Related Projects Description and Trip Generation

Map    
No.  Jurisdiction    Description    Location    Daily    I/B    O/B   Total   I/B    O/B   Total 

68 Long Beach 41,000 sf Church Expansion 5950 E. Willow Street 370 16 14 30 15 12 27

69 Long Beach 6,356 sf Industrial Building 1690-1694 Cota Avenue 44 5 1 6 1 5 6

70 Long Beach 201 rm Transitional Housing Facility 2001 River Avenue 1,340 16 87 103 85 42 127

71 Long Beach 16,000 sf Public Library 1401 E. Anaheim Street 1,020 12 4 16 52 57 109

72 Long Beach 5,750 sf Commercial Shopping Center 1422 W. Willow Street 230 18 19 37 6 9 15

73 Long Beach 26,000 sf Self-Storage Facility 3401 Golden Avenue 60 2 2 4 4 2 6

74 Long Beach 7,200 sf Medical Office 2760 Atlantic Avenue 80 14 3 17 7 20 27

75 Long Beach 5,800 sf Retail 4085 Atlantic Avenue 240 18 19 37 6 9 15

76 Long Beach California State University Atherton Street and Palo Verde Avenue nom. nom. nom. nom. nom. nom. nom.
Long Beach Expansion

120,000 sf Recreation Center
New Parking Structure

77 Long Beach Long Beach Airport Terminal 4100 Donald Douglas Drive 3,177 92 75 167 97 82 179
Area Improvements

43,000 sf Building Improvements 
4,000 sp Parking Structure

78 Long Beach 156 du Senior Assisted Housing SW corner of Cherry Avenue and Willow Street N/A 12 21 33 23 13 36

79 Signal Hill 270 du Single-Family Residential Hill Street between 2,590 51 151 202 168 95 263
44 du Duplexes Cherry Avenue/Temple Avenue 320 5 22 27 21 10 31

150 du Multi-Family Residential 1,030 12 66 78 67 33 100
3,940 68 239 307 256 138 394

80 Signal Hill 172 du Single-Family Residential North of Hill Street at Hathaway Avenue 1,710 33 100 133 113 63 176

81 Signal Hill 20 du Single-Family Residential Hathaway Avenue and Temple Avenue 240 7 19 26 17 9 26

82 Signal Hill 120,000 sf Self Storage Facility California and 32nd Street 280 11 7 18 19 10 29

83 Signal Hill 4 du Single-Family Residential Freeman Avenue and 20th Street 50 4 11 15 4 2 6

84 Signal Hill 130,000 sf Retail Atlantic Avenue and Spring Street 8,070 114 73 187 359 388 747

85 Long Beach Kilroy (est. remaining entitlement) South of Spring Street between Lakewood
359 ksf 359,000 sf Office Boulevard and Redondo Avenue 20 454 62 516 82 400 482

220 rm 220-Room Hotel 1,960 82 60 142 69 72 141
1,980 536 122 658 151 472 623

AM Peak Hour PM Peak Hour
  Size  
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Table 11 (cont.) 
Related Projects Description and Trip Generation 

Map    
No.  Jurisdiction    Description    Location    Daily    I/B    O/B   Total   I/B    O/B   Total 
86 Long Beach Airport Business Park SE Corner of Lakewood Boulevard and

(est. remaining entitlement) Spring Street
288 sf 288,000 sf Office 10 381 52 433 68 334 402
105 rm 105-Room Addition to Existing Hotel 940 30 22 52 29 31 60

950 411 74 485 97 365 462

* The improvements will accommodate a total of 41 air carrier flights and 25 commuter flights per day (approximately 3.8 MAP per year).

AM Peak Hour PM Peak Hour
  Size  
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The highest trip generation value for each zone, based on a comparison of the SCAG 

vehicle trip growth projections data and the sum of the known related projects proposed 

for each zone, was used as the incremental growth for that zone.  This incremental 

growth was then added to the existing vehicle trip data contained in the model for the 

existing condition.  It should be noted that since it could not be ascertained whether the 

SCAG projections adequately accounted for the traffic growth attributable to three 

related projects, i.e., Queen Mary Expanded Attraction (no. 46), Long Beach Airport 

Terminal Area Improvements (no. 77) and the Kilroy project (no. 85) for purposes of a 

conservative analysis, those traffic growths were estimated and added to the SCAG 

growth projections. 

Thus, the combination of the local refinements to the traffic model transportation 

network and the growth projections from SCAG and the related projects formed the 

basis for the forecasts of future Without Project conditions in the study area. 

SIGNIFICANT IMPACT CRITERIA

The City of Long Beach, the lead agency, considers a traffic impact to be significant if 

the traffic/circulation increases generated by a project result in an intersection level of 

service falling below the minimum acceptable service level of D, or a worsening of the 

volume-to-capacity ratio by 0.02 or more of an intersection that currently operates at 

LOS E or F. 

ANALYSIS OF FUTURE (2020) INTERSECTION CONDITIONS, WITHOUT AND WITH 

PROJECT

Traffic conditions in the study area were forecast for the future study year of 2020.

The future year scenario was developed by combining the incremental forecast traffic 

growth (from the previously discussed SCAG vehicle trip projection data and related 
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projects assumed to be developed by 2020) with the existing traffic volumes in the 

study area, resulting in the 2020 Without Project condition volumes.  Only those 

transportation improvements considered reasonably assured were assumed for the 

future year projections.

The 2020 Without Project intersection traffic volumes, shown in Figures 10(a) and 

10(b), not only provide the baseline against which the determination of project traffic 

impacts is made, but also a gauge of the impact of ambient traffic growth and 

cumulative development in the study area.

Future 2020 traffic volumes with the addition of the PacifiCenter project were then 

analyzed by adding the project trips and new project roadways to the Without Project 

condition.  The traffic growth as a result of the project was used to determine project 

traffic impacts.  Figures 11(a) and 11(b) depict the 2020 With Project traffic volumes at 

the study intersections.    

Applying the same Critical Movement Analysis (CMA) methodology and procedures 

used in the analysis of existing conditions, the CMA and LOS values were determined 

for the 2020 Without and With Project conditions at the study intersections.  Table 12 

summarizes the results of the future year analyses, and for purposes of comparison, 

the existing (2002) CMA and LOS results as well.  The CMA worksheets for all of 

these conditions are provided in Appendix E. 

The PacifiCenter project would significantly impact 60 study intersections, prior to 

implementation of proposed mitigation measures.  Of these 60 intersections, 26 

intersections would be significantly impacted in both the AM and PM peak hours.

Combined with the study intersections that are currently operating at unacceptable 

LOS, a total of 79 study intersections would be operating at LOS E or F in one or both 

peak hours after project completion, without mitigation. 
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Table 12 
Intersection V/C and LOS Summary 

Future (2020) Traffic Conditions 

Future
Peak Without Project

No. Intersection Hour V/C LOS V/C LOS V/C LOS Impact V/C LOS Impact
1 Rosecrans Avenue and AM 0.851 D 0.878 D 0.890 D 0.012 0.863 D -0.015

Lakewood Boulevard PM 1.044 F 1.116 F 1.132 F 0.016 1.098 F -0.018

2 Alondra Boulevard and AM 0.653 B 0.804 D 0.841 D 0.037 0.796 C -0.008
Paramount Boulevard PM 0.899 D 0.957 E 1.013 F 0.056 * 0.953 E -0.004

3 Alondra Boulevard and AM 0.801 D 0.893 D 0.932 E 0.039 * 0.899 D 0.006
Lakewood Boulevard PM 1.041 F 1.099 F 1.126 F 0.027 * 1.090 F -0.009

4 Flower Street and AM 0.684 B 0.712 C 0.750 C 0.038 0.676 B -0.036
Lakewood Boulevard PM 0.782 C 0.851 D 0.884 D 0.033 0.801 D -0.050

5 SR-91 W/B On/Off Ramps and AM 0.534 A 0.584 A 0.588 A 0.004 0.548 A -0.036
Cherry Avenue PM 0.615 B 0.650 B 0.656 B 0.006 0.606 B -0.044

6 SR-91 E/B On/Off Ramps and AM 0.546 A 0.571 A 0.587 A 0.016 0.543 A -0.028
Cherry Avenue PM 0.554 A 0.626 B 0.638 B 0.012 0.608 B -0.018

7 SR-91 W/B On/Off Ramps and AM 0.545 A 0.654 B 0.707 C 0.053 0.659 B 0.005
Paramount Boulevard PM 0.699 B 0.803 D 0.835 D 0.032 0.793 C -0.010

8 SR-91 E/B On/Off Ramps and AM 0.565 A 0.656 B 0.738 C 0.082 0.672 B 0.016
Paramount Boulevard PM 0.644 B 0.804 D 0.874 D 0.070 0.810 D 0.006

9 SR-91 W/B On/Off Ramps and AM 0.476 A 0.483 A 0.538 A 0.055 0.481 A -0.002
Lakewood Boulevard PM 0.617 B 0.654 B 0.700 B 0.046 0.633 B -0.021

10 SR-91 E/B On/Off Ramps and AM 0.62 B 0.656 B 0.718 C 0.062 0.646 B -0.010
Lakewood Boulevard PM 0.727 C 0.770 C 0.853 D 0.083 0.767 C -0.003

11 Artesia Boulevard and AM 0.907 E 0.978 E 0.994 E 0.016 0.904 E -0.074
Cherry Avenue PM 1.144 F 1.236 F 1.245 F 0.009 1.162 F -0.074

12 Artesia Boulevard and AM 0.71 C 0.838 D 0.893 D 0.055 0.820 D -0.018
Paramount Boulevard PM 1.023 F 1.138 F 1.216 F 0.078 * 1.138 F 0.000

13 Artesia Boulevard and AM 1.029 F 1.069 F 1.134 F 0.065 * 1.021 F -0.048
Lakewood Boulevard PM 1.117 F 1.220 F 1.277 F 0.057 * 1.152 F -0.068

14 South Street and AM 0.494 A 0.570 A 0.592 A 0.022 0.573 A 0.003
Orange Avenue PM 0.522 A 0.641 B 0.663 B 0.022 0.642 B 0.001

15 South Street and AM 0.88 D 0.962 E 0.968 E 0.006 0.892 D -0.070
Cherry Avenue PM 1.166 F 1.266 F 1.275 F 0.009 1.194 F -0.072

Existing
Transportation/

Mitigation Measures

With Project + All

Future With Project
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Table 12 (cont.) 
Intersection V/C and LOS Summary 

Future (2020) Traffic Conditions 

Future
Peak Without Project

No. Intersection Hour V/C LOS V/C LOS V/C LOS Impact V/C LOS Impact
16 South Street and AM 0.653 B 0.776 C 0.858 D 0.082 0.790 C 0.014

Paramount Boulevard PM 0.887 D 0.988 E 1.068 F 0.080 * 0.995 E 0.007

17 South Street and AM 0.776 C 0.838 D 0.938 E 0.100 * 0.842 D 0.004
Lakewood Boulevard PM 1.153 F 1.215 F 1.316 F 0.101 * 1.187 F -0.028

18 South Street and AM 0.785 C 0.849 D 0.874 D 0.025 0.846 D -0.003
Clark Avenue PM 0.943 E 1.014 F 1.039 F 0.025 * 1.005 F -0.009

19 South Street and AM 0.71 C 0.739 C 0.746 C 0.007 0.677 B -0.062
Bellflower Boulevard PM 0.865 D 0.926 E 0.940 E 0.014 0.853 D -0.073

20 Market Street and AM 0.682 B 0.785 C 0.800 C 0.015 0.775 C -0.010
Long Beach Boulevard PM 0.988 E 1.196 F 1.203 F 0.007 1.166 F -0.030

21 Market Street and AM 0.672 B 0.816 D 0.858 D 0.042 0.801 D -0.015
Cherry Avenue PM 0.855 D 1.008 F 1.026 F 0.018 0.975 E -0.033

22 Candlewood Street and AM 0.495 A 0.658 B 0.785 C 0.127 0.693 B 0.035
Paramount Boulevard PM 0.641 B 0.809 D 0.915 E 0.106 * 0.831 D 0.022

23 Candlewood Street and AM 0.543 A 0.634 B 0.756 C 0.122 0.673 B 0.039
Lakewood Boulevard PM 0.768 C 0.906 E 1.002 F 0.096 * 0.900 D -0.006

24 Candlewood Street and AM 0.597 A 0.703 C 0.705 C 0.002 0.685 B -0.018
Clark Avenue PM 0.885 D 1.171 F 1.183 F 0.012 1.148 F -0.023

25 Candlewood Street and AM 0.834 D 0.908 E 0.916 E 0.008 0.831 D -0.077
Bellflower Boulevard PM 1.097 F 1.225 F 1.230 F 0.005 1.118 F -0.107

26 Del Amo Boulevard and AM 0.723 C 0.791 C 0.807 D 0.016 0.782 C -0.009
Sante Fe Avenue PM 1.195 F 1.282 F 1.293 F 0.011 1.254 F -0.028

27 Del Amo Boulevard and AM 0.883 D 0.994 E 1.021 F 0.027 * 0.926 E -0.068
Long Beach Boulevard PM 1.027 F 1.219 F 1.232 F 0.013 1.118 F -0.101

28 Del Amo Boulevard and AM 0.808 D 0.895 D 0.903 E 0.008 * 0.821 D -0.074
Atlantic Avenue PM 1.037 F 1.162 F 1.169 F 0.007 1.062 F -0.100

29 Del Amo Boulevard and AM 0.834 D 0.971 E 0.989 E 0.018 0.896 D -0.075
Orange Avenue PM 1.008 F 1.150 F 1.184 F 0.034 * 1.073 F -0.077

30 Del Amo Boulevard and AM 0.869 D 1.023 F 1.068 F 0.045 * 1.000 E -0.023
Cherry Avenue PM 1.027 F 1.105 F 1.121 F 0.016 1.058 F -0.047

Existing
Transportation/

Mitigation Measures

With Project + All

Future With Project
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Table 12 (cont.) 
Intersection V/C and LOS Summary 

Future (2020) Traffic Conditions 

Future
Peak Without Project

No. Intersection Hour V/C LOS V/C LOS V/C LOS Impact V/C LOS Impact
31 Del Amo Boulevard and AM 0.807 D 0.948 E 1.079 F 0.131 * 0.913 E -0.035

Paramount Boulevard PM 0.831 D 0.971 E 1.117 F 0.146 * 0.945 E -0.026

32 Del Amo Boulevard and AM 1.015 F 1.118 F 1.335 F 0.217 * 1.053 F -0.065
Lakewood Boulevard PM 1.237 F 1.275 F 1.441 F 0.166 * 1.220 F -0.055

33 Del Amo Boulevard and AM 0.721 C 0.876 D 0.905 E 0.029 * 0.820 D -0.056
Clark Avenue PM 0.938 E 0.997 E 1.035 F 0.038 * 0.937 E -0.060

34 Del Amo Boulevard and AM 0.951 E 1.006 F 1.031 F 0.025 * 0.933 E -0.073
Bellflower Boulevard PM 1.039 F 1.094 F 1.119 F 0.025 * 1.014 F -0.080

35 Del Amo Boulevard and AM 0.838 D 0.900 D 0.949 E 0.049 * 0.856 D -0.044
Woodruff Avenue PM 0.975 E 1.018 F 1.056 F 0.038 * 0.958 E -0.060

36 Del Amo Boulevard and AM 0.689 B 0.767 C 0.790 C 0.023 0.716 C -0.051
Palo Verde Avenue PM 0.933 E 1.039 F 1.067 F 0.028 * 0.967 E -0.072

37 Del Amo Boulevard and AM 0.778 C 0.812 D 0.842 D 0.030 0.762 C -0.050
Studebaker Road PM 0.883 D 0.974 E 0.989 E 0.015 0.897 D -0.077

38 Centralia Street and AM 0.62 B 0.660 B 0.697 B 0.037 0.672 B 0.012
Clark Avenue PM 0.757 C 0.792 C 0.845 D 0.053 0.814 D 0.022

39 Centralia Street and AM 0.468 A 0.547 A 0.560 A 0.013 0.507 A -0.040
Bellflower Boulevard PM 0.62 B 0.647 B 0.658 B 0.011 0.597 A -0.050

40 San Antonio Drive and AM 0.544 A 0.745 C 0.783 C 0.038 0.707 C -0.038
Long Beach Boulevard PM 0.822 D 1.164 F 1.175 F 0.011 1.066 F -0.098

41 Carson Street and AM 0.61 B 0.828 D 0.863 D 0.035 0.781 C -0.047
Atlantic Avenue PM 0.842 D 0.934 E 0.965 E 0.031 * 0.874 D -0.060

42 Carson Street and AM 0.613 B 0.725 C 0.773 C 0.048 0.697 B -0.028
Orange Avenue PM 0.714 C 0.786 C 0.822 D 0.036 0.744 C -0.042

43 Carson Street and AM 0.672 B 0.864 D 0.908 E 0.044 * 0.854 D -0.010
Cherry Avenue PM 0.886 D 1.052 F 1.133 F 0.081 * 1.021 F -0.031

44 Carson Street and AM 0.575 A 0.699 B 0.835 D 0.136 0.682 B -0.017
Paramount Boulevard PM 0.865 D 1.104 F 1.368 F 0.264 * 1.045 F -0.059

45 Carson Street and AM 0.729 C 0.835 D 1.085 F 0.250 * 0.854 D 0.019
Lakewood Boulevard PM 0.857 D 0.934 E 1.170 F 0.236 * 1.017 F 0.083 *

Existing
Transportation/

Mitigation Measures

With Project + All

Future With Project
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Table 12 (cont.) 
Intersection V/C and LOS Summary 

Future (2020) Traffic Conditions 

Future
Peak Without Project

No. Intersection Hour V/C LOS V/C LOS V/C LOS Impact V/C LOS Impact
46 Carson Street and AM 0.482 A 0.558 A 0.692 B 0.134 0.674 B 0.116

Faculty Avenue[2] PM 0.602 B 0.731 C 0.919 E 0.188 * 0.899 D 0.168

47 Carson Street and AM 0.724 C 0.758 C 0.843 D 0.085 0.757 C -0.001
Clark Avenue PM 0.942 E 1.043 F 1.142 F 0.099 * 1.028 F -0.015

48 Carson Street and AM 0.884 D 0.967 E 1.105 F 0.138 * 0.857 D -0.110
Bellflower Boulevard PM 1.062 F 1.146 F 1.236 F 0.090 * 1.114 F -0.032

49 Carson Street and AM 0.7 B 0.768 C 0.839 D 0.071 0.754 C -0.014
Woodruff Avenue PM 0.882 D 0.973 E 1.041 F 0.068 * 0.940 E -0.033

50 Carson Street and AM 0.88 D 1.024 F 1.111 F 0.087 * 1.000 E -0.024
Palo Verde Avenue PM 0.924 E 1.096 F 1.146 F 0.050 * 1.037 F -0.059

51 Carson Street and AM 0.718 C 0.807 D 0.830 D 0.023 0.751 C -0.056
Los Coyotes Diagonal PM 1.022 F 1.093 F 1.124 F 0.031 * 1.019 F -0.074

52 Carson Street and AM 0.553 A 0.518 A 0.537 A 0.019 0.485 A -0.033
I-605 SB Off-Ramp PM 0.899 D 0.703 C 0.729 C 0.026 0.660 B -0.043

53 Carson Street and AM 0.581 A 0.608 B 0.615 B 0.007 0.558 A -0.050
I-605 NB On/Off Ramps PM 0.622 B 0.685 B 0.700 B 0.015 0.635 B -0.050

54 Carson Street and AM 0.725 C 0.737 C 0.783 C 0.046 0.706 C -0.031
Pioneer Boulevard PM 1.101 F 1.229 F 1.248 F 0.019 1.133 F -0.096

55 Carson Street and AM 0.542 A 0.877 D 0.895 D 0.018 0.867 D -0.010
Norwalk Boulevard PM 0.896 D 1.177 F 1.204 F 0.027 * 1.166 F -0.011

56 Cover Street and AM 0.453 A 0.510 A 0.629 B 0.119 0.640 B 0.130
Paramount Boulevard PM 0.681 B 0.545 A 0.578 A 0.033 0.768 C 0.223

57 Bixby Road and AM 0.637 B 0.797 C 0.804 D 0.007 0.730 C -0.067
Atlantic Avenue PM 0.681 B 0.810 D 0.817 D 0.007 0.743 C -0.067

58 Bixby Road and AM 0.839 D 0.778 C 0.789 C 0.011 0.765 C -0.013
Orange Avenue PM 0.767 C 0.822 D 0.828 D 0.006 0.804 D -0.018

59 Bixby Road and AM 0.532 A 0.679 B 0.777 C 0.098 0.707 C 0.028
Cherry Avenue PM 0.553 A 0.704 C 0.830 D 0.126 0.774 C 0.070

60 Conant Street/B Street and AM 0.402 A 0.551 A 1.367 F 0.816 * 0.936 E 0.385 *
Lakewood Boulevard PM 0.473 A 0.581 A 1.201 F 0.620 * 0.888 D 0.307

Existing
Transportation/

Mitigation Measures

With Project + All

Future With Project
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Table 12 (cont.) 
Intersection V/C and LOS Summary 

Future (2020) Traffic Conditions 

Future
Peak Without Project

No. Intersection Hour V/C LOS V/C LOS V/C LOS Impact V/C LOS Impact
61 Conant Street and AM 0.342 A 0.371 A 0.734 C 0.363 0.668 B 0.297

Clark Avenue PM 0.342 A 0.385 A 0.397 A 0.012 0.384 A -0.001

62 Conant Street and AM 0.44 A 0.521 A 0.669 B 0.148 0.588 A 0.067
Bellflower Boulevard PM 0.59 A 0.625 B 0.631 B 0.006 0.573 A -0.052

63 Wardlow Road and AM 0.793 C 1.011 F 1.024 F 0.013 0.928 E -0.083
Atlantic Avenue PM 0.86 D 1.040 F 1.067 F 0.027 * 0.967 E -0.073

64 Wardlow Road and AM 0.817 D 0.822 D 0.861 D 0.039 0.827 D 0.005
Orange Avenue PM 0.868 D 0.865 D 0.900 D 0.035 0.870 D 0.005

65 Wardlow Road and AM 0.838 D 1.115 F 1.145 F 0.030 * 0.835 D -0.280
Cherry Avenue PM 0.982 E 1.175 F 1.246 F 0.071 * 0.965 E -0.210

66 Wardlow Road/D. Douglas Dr. AM 0.688 B 0.852 D 0.946 E 0.094 * 0.849 D -0.003
and Lakewood Boulevard PM 0.564 A 0.722 C 0.995 E 0.273 * 0.879 D 0.157

67 Wardlow Road and AM 0.585 A 0.598 A 0.690 B 0.092 0.659 B 0.061
Clark Avenue PM 0.514 A 0.562 A 0.740 C 0.178 0.699 B 0.137

68 Wardlow Road and AM 0.772 C 0.835 D 0.882 D 0.047 0.797 C -0.038
Bellflower Boulevard PM 0.931 E 1.003 F 1.120 F 0.117 * 1.007 F 0.004

69 Wardlow Road and AM 0.76 C 0.829 D 0.876 D 0.047 0.844 D 0.015
Woodruff Avenue PM 0.76 C 0.808 D 0.873 D 0.065 0.841 D 0.033

70 Wardlow Road and AM 0.54 A 0.627 B 0.667 B 0.040 0.643 B 0.016
Palo Verde Avenue PM 0.667 B 0.749 C 0.793 C 0.044 0.766 C 0.017

71 Wardlow Road and AM 0.692 B 0.791 C 0.820 D 0.029 0.793 C 0.002
Studebaker Road PM 0.784 C 0.865 D 0.901 E 0.036 * 0.871 D 0.006

72 Spring Street and AM 0.876 D 1.081 F 1.087 F 0.006 0.988 E -0.093
Atlantic Avenue PM 0.983 E 1.349 F 1.353 F 0.004 1.230 F -0.119

73 Spring Street and AM 0.747 C 0.837 D 0.842 D 0.005 0.765 C -0.072
Orange Avenue PM 0.728 C 0.918 E 0.931 E 0.013 0.845 D -0.073

74 Spring Street and AM 0.633 B 0.857 D 0.882 D 0.025 0.799 C -0.058
Cherry Avenue PM 0.774 C 1.010 F 1.037 F 0.027 * 0.940 E -0.070

75 Spring Street and AM 0.75 C 0.752 C 0.776 C 0.024 0.702 C -0.050
I-405 Southbound Off-Ramp PM 0.674 B 0.888 D 0.905 E 0.017 * 0.821 D -0.067

Existing
Transportation/

Mitigation Measures

With Project + All

Future With Project



107

Table 12 (cont.) 
Intersection V/C and LOS Summary 

Future (2020) Traffic Conditions 

Future
Peak Without Project

No. Intersection Hour V/C LOS V/C LOS V/C LOS Impact V/C LOS Impact
76 Spring Street and AM 0.641 B 0.701 C 0.793 C 0.092 0.654 B -0.047

Temple Avenue PM 0.617 B 1.140 F 1.140 F 0.000 1.037 F -0.103

77 Spring Street and AM 0.56 A 0.628 B 0.646 B 0.018 0.585 A -0.043
Redondo Avenue PM 0.762 C 0.895 D 0.936 E 0.041 * 0.847 D -0.048

78 Spring Street and AM 0.857 D 1.023 F 1.169 F 0.146 * 1.046 F 0.023 *
Lakewood Boulevard PM 0.825 D 0.989 E 1.264 F 0.275 * 1.123 F 0.134 *

79 Spring Street and AM 0.583 A 0.643 B 0.707 C 0.064 0.637 B -0.006
Clark Avenue PM 0.732 C 0.879 D 0.987 E 0.108 * 0.887 D 0.008

80 Spring Street and AM 0.896 D 0.961 E 0.992 E 0.031 * 0.897 D -0.064
Bellflower Boulevard PM 0.96 E 1.157 F 1.210 F 0.053 * 1.095 F -0.062

81 Spring Street and AM 0.791 C 0.900 D 0.908 E 0.008 * 0.825 D -0.075
Los Coyotes Diagonal PM 0.819 D 0.919 E 0.940 E 0.021 * 0.853 D -0.066

82 Spring Street and AM 0.65 B 0.843 D 0.851 D 0.008 0.773 C -0.070
Woodruff Avenue PM 0.639 B 0.792 C 0.813 D 0.021 0.737 C -0.055

83 Spring Street and AM 0.642 B 0.799 C 0.810 D 0.011 0.735 C -0.064
Palo Verde Avenue PM 0.786 C 0.999 E 1.021 F 0.022 * 0.926 E -0.073

84 Spring Street and AM 0.772 C 0.949 E 0.952 E 0.003 0.865 D -0.084
Studebaker Road PM 0.89 D 1.076 F 1.087 F 0.011 0.987 E -0.089

85 Willow Street and AM 0.78 C 0.891 D 0.906 E 0.015 * 0.823 D -0.068
Atlantic Avenue PM 1.005 F 1.129 F 1.143 F 0.014 1.037 F -0.092

86 Willow Street and AM 0.754 C 0.890 D 0.904 E 0.014 * 0.820 D -0.070
Orange Avenue PM 0.812 D 0.905 E 0.919 E 0.014 0.835 D -0.070

87 Willow Street and AM 0.812 D 0.909 E 0.915 E 0.006 0.832 D -0.077
Cherry Avenue PM 0.844 D 1.123 F 1.147 F 0.024 * 1.041 F -0.082

88 Willow Street and AM 0.675 B 0.700 B 0.704 C 0.004 0.640 B -0.060
Redondo Avenue PM 0.807 D 0.901 E 0.934 E 0.033 * 0.846 D -0.055

89 Willow Street and AM 0.887 D 0.918 E 0.940 E 0.022 * 0.851 D -0.067
Lakewood Boulevard PM 0.996 E 1.101 F 1.174 F 0.073 * 1.060 F -0.041

90 Willow Street and AM 0.859 D 1.011 F 1.032 F 0.021 * 0.936 E -0.075
Clark Avenue PM 0.742 C 0.784 C 0.835 D 0.051 0.754 C -0.030

Existing
Transportation/

Mitigation Measures

With Project + All

Future With Project
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Table 12 (cont.)
Intersection V/C and LOS Summary 

Future (2020) Traffic Conditions 

Future
Peak Without Project

No. Intersection Hour V/C LOS V/C LOS V/C LOS Impact V/C LOS Impact
91 I-405 N/B Off Ramp and AM 0.464 A 0.413 A 0.432 A 0.019 0.390 A -0.023

Bellflower Boulevard PM 0.49 A 0.517 A 0.526 A 0.009 0.477 A -0.040

92 Willow Street and AM 0.838 D 0.950 E 0.959 E 0.009 0.870 D -0.080
Bellflower Boulevard PM 0.943 E 1.027 F 1.035 F 0.008 0.940 E -0.087

93 Hill Street and AM 0.475 A 0.576 A 0.625 B 0.049 0.563 A -0.013
Cherry Avenue PM 0.549 A 0.810 D 0.824 D 0.014 0.748 C -0.062

94 Stearns Street and AM 0.603 B 0.683 B 0.689 B 0.006 0.668 B -0.015
Redondo Avenue PM 0.579 A 0.684 B 0.688 B 0.004 0.668 B -0.016

95 Stearns Street and AM 0.778 C 0.899 D 0.933 E 0.034 * 0.844 D -0.055
Lakewood Boulevard PM 0.853 D 1.058 F 1.146 F 0.088 * 1.034 F -0.024

96 Stearns Street/Clark Ave and AM 0.907 E 1.053 F 1.106 F 0.053 * 1.067 F 0.014
Los Coyotes Diagonal PM 1.142 F 1.458 F 1.486 F 0.028 * 1.439 F -0.019

97 Pacific Coast Highway and AM 0.833 D 0.907 E 0.910 E 0.003 0.834 D -0.073
Orange Avenue PM 0.822 D 0.898 D 0.904 E 0.006 * 0.829 D -0.069

98 Pacific Coast Highway and AM 1.004 F 1.109 F 1.175 F 0.066 * 1.060 F -0.049
Cherry Avenue PM 1.034 F 1.342 F 1.357 F 0.015 1.233 F -0.109

99 Pacific Coast Highway and AM 0.998 E 1.179 F 1.206 F 0.027 * 1.167 F -0.012
Redondo Avenue PM 1.004 F 1.177 F 1.235 F 0.058 * 1.193 F 0.016

100 Ximeno Avenue and AM 0.912 E 0.986 E 1.006 F 0.020 * 0.974 E -0.012
Pacific Coast Highway PM 0.842 D 0.882 D 0.888 D 0.006 0.862 D -0.020

101 Anaheim Street and AM 0.755 C 0.889 D 0.908 E 0.019 * 0.879 D -0.010
Redondo Avenue PM 1.035 F 1.256 F 1.293 F 0.037 * 1.252 F -0.004

102 Seventh Street and AM 0.791 C 0.910 E 0.913 E 0.003 0.886 D -0.024
Alamitos Avenue PM 0.779 C 0.881 D 0.884 D 0.003 0.858 D -0.023

103 Seventh Street and AM 0.864 D 0.943 E 0.964 E 0.021 * 0.934 E -0.009
Redondo Avenue PM 1.024 F 1.132 F 1.155 F 0.023 * 1.119 F -0.013

104 Seventh Street and AM 1.01 F 1.038 F 1.062 F 0.024 * 1.028 F -0.010
Pacific Coast Highway PM 1.051 F 1.123 F 1.148 F 0.025 * 1.111 F -0.012

105 Douglas Center Drive/Project AM 0.456 A 0.635 B 0.897 D 0.262 0.768 C 0.133
Access and Lakewood Blvd PM 0.494 A 0.651 B 0.832 D 0.181 0.739 C 0.088

Existing
Transportation/

Mitigation Measures

With Project + All

Future With Project
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Table 12 (cont.)
Intersection V/C and LOS Summary 

Future (2020) Traffic Conditions 

Future
Peak Without Project

No. Intersection Hour V/C LOS V/C LOS V/C LOS Impact V/C LOS Impact
106 A Street and AM [1] [1] 1.013 F * 0.784 C

Lakewood Boulevard PM [1] [1] 0.977 E * 0.781 C

107 Carson Street and AM 0.418 A 0.441 A 0.449 A 0.008 0.444 A 0.003
Lakewood Drive[2] PM 0.449 A 0.530 A 0.591 A 0.061 0.582 A 0.052

108 Cover Street and AM 0.426 A 0.549 A 0.628 B 0.079 0.591 A 0.042
Cherry Avenue[2] PM 0.71 C 0.906 E 0.917 E 0.011 0.682 B -0.224

109 Carson Street and AM [1] [1] 0.590 A 0.511 A
First Street[2] PM [1] [1] 0.883 D 0.771 C

* Denotes a significant project impact.
[1] This intersection does not exist and would be created with the development of the project.
[2] This intersection currently is not signalized; signalization has been assumed for analysis purposes.

Existing
Transportation/

Mitigation Measures

With Project + All

Future With Project
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Measures addressing significant project traffic impacts are described in the Mitigation 

Measures section. 

It should be noted that the procedure described above substantially overstates project 

traffic impacts, especially at the edges of the study area.  The procedure assumes that 

all employees at the project site will also continue to work at the jobs they otherwise 

hold.  For example, in the residential neighborhoods to the east of the project, just as 

many people are assumed to commute to downtown Los Angeles each day, without or 

with the project, despite the fact that some of these commuters would instead be 

working in the more proximate jobs available in the PacifiCenter project.  Thus, traffic 

volumes through study intersections to the east tend to be overstated under the With 

Project condition due to, among other factors, those employees working at PacifiCenter 

who will not need to find jobs in downtown Los Angeles or elsewhere.  The assumption 

of added traffic from the project, rather than a shift in traffic as tends to actually occur, 

has been made in this study to assure that it is conservative.  Therefore, when 

evaluating the magnitude of impacts, especially near the boundaries of the study area, 

this overstatement of volumes should be considered. 

ANALYSIS OF FUTURE (2020) FREEWAY CONDITIONS

To address the increasing public concern that traffic congestion was impacting the 

quality of life and economic vitality of the State of California, the Congestion 

Management Program (CMP) was enacted by Proposition 111.  The intent of the CMP 

is to provide the analytical basis for transportation decisions through the State 

Transportation Improvement Program (STIP) process.  A Countywide approach has 

been established by the Metropolitan Transportation Authority, the Local CMP agency, 

to implement the statutory requirements of the CMP.  The Countywide approach 

includes designating a highway network that includes all state highways and 
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arterials with the County and monitoring the network's level of service standards.  This 

monitoring of the CMP network is one of the responsibilities of local jurisdictions.  If level 

of service standards deteriorate, then local jurisdictions must prepare a deficiency plan 

to be in conformance with the Countywide plan. 

All development projects which are required to prepare an EIR are subject to the Land 

Use Analysis program of the CMP.  This requirement is to provide decision-makers with 

the project-specific traffic impacts created by large projects on the CMP highway 

network.

In order to analyze the impact of the project on the regional transportation system (i.e., 

the freeway network), the results of the computerized transportation model were again 

examined.  Year 2020 freeway volumes, including project traffic, were forecast in the 

same manner as for the surface street study intersections.  Both the mainline segments, 

including CMP monitoring locations, and the freeway on-ramps of the San Diego and 

Artesia Freeways were analyzed in the study area to assess the project's effect on the 

regional transportation system. 

The 2020 Without Project freeway mainline segment and on-ramp volumes are shown 

in Tables 13(a), 13(b) and 14(a).  Traffic volumes attributable to the project, as 

determined earlier, were then analyzed as an incremental increase to the Without 

Project volumes, resulting in the With Project volumes, also provided in Tables 13(a), 

13(b) and 14(b).  This methodology allowed both an assessment of overall future 

freeway conditions and a determination of project impacts to these regional 

transportation facilities, as indicated in these tables.

These tables show that the San Diego Freeway and the Artesia Freeway would be 

heavily congested without the project.  Almost all of the analyzed mainline segments 

would be operating at LOS E or F in one or both peak hours, with both freeways being
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Table 13(a) 
San Diego Freeway (I-405) Demand/Capacity (D/C) and Level of Service (LOS) Summary 

Future (2020) Without and With Project Traffic Conditions 

Peak Freeway Daily Peak Hour Daily Peak Hour Project
Hour Direction Capacity Demand Demand D/C Ratio LOS Demand Demand D/C Ratio LOS Impact

1 San Diego Freeway (I-405) AM N/B 9,600 269,400 10,780 1.123 F 273,900 10,861 1.131 F 0.008
s/o Route 110 at Carson Scales S/B 9,600 8,270 0.861 D 8,483 0.884 D 0.023
(CMP Station) PM N/B 9,600 8,900 0.927 D 9,157 0.954 E 0.027

S/B 9,600 10,570 1.101 F 10,665 1.111 F 0.010

2 San Diego Freeway (I-405) AM N/B 7,600 312,300 10,700 1.408 F 319,500 10,815 1.423 F 0.015
at Santa Fe Ave S/B 7,600 9,730 1.280 F 10,056 1.323 F 0.043 *
(CMP Station) PM N/B 7,600 10,140 1.334 F 10,506 1.382 F 0.048 *

S/B 7,600 10,750 1.414 F 10,891 1.433 F 0.019

3 San Diego Freeway (I-405) AM N/B 9,600 302,900 12,510 1.303 F 310,900 12,657 1.318 F 0.015
betw. I-710 and Atlantic Ave S/B 9,600 10,010 1.043 F 10,372 1.080 F 0.037 *

PM N/B 9,600 11,450 1.193 F 11,975 1.247 F 0.054 *
S/B 9,600 11,850 1.234 F 12,021 1.252 F 0.018

4 San Diego Freeway (I-405) AM N/B 9,600 307,400 10,180 1.060 F 315,400 10,290 1.072 F 0.012
betw. Atlantic Ave and Cherry Ave S/B 9,600 10,500 1.094 F 10,880 1.133 F 0.039 *

PM N/B 9,600 10,080 1.050 F 10,515 1.095 F 0.045 *
S/B 9,600 11,480 1.196 F 11,659 1.214 F 0.018

5 San Diego Freeway (I-405) AM N/B 9,600 296,800 10,670 1.111 F 300,800 10,786 1.124 F 0.013
betw. Cherry Ave and Lakewood Blvd S/B 9,600 9,950 1.036 F 9,954 1.037 F 0.001

PM N/B 9,600 9,550 0.995 E 9,997 1.041 F 0.046 *
S/B 9,600 11,890 1.239 F 11,891 1.239 F 0.000

6 San Diego Freeway (I-405) AM N/B 9,600 295,700 9,690 1.009 F 298,300 9,691 1.009 F 0.000
betw. Lakewood Blvd and Bellflower Blvd S/B 9,600 8,460 0.881 D 8,550 0.891 D 0.010

PM N/B 9,600 8,540 0.890 D 8,540 0.890 D 0.000
S/B 9,600 10,160 1.058 F 10,397 1.083 F 0.025 *

7 San Diego Freeway (I-405) AM N/B 9,600 282,700 10,390 1.082 F 291,100 10,705 1.115 F 0.033 *
betw. Bellflower Blvd and Woodruff Ave S/B 9,600 8,440 0.879 D 8,607 0.897 D 0.018

PM N/B 9,600 9,740 1.015 F 9,949 1.036 F 0.021 *
S/B 9,600 9,520 0.992 E 9,959 1.037 F 0.045 *

8 San Diego Freeway (I-405) AM N/B 9,600 282,300 9,870 1.028 F 291,500 10,280 1.071 F 0.043 *
betw. Woodruff Ave and Studebaker Rd S/B 9,600 8,530 0.889 D 8,695 0.906 D 0.017

PM N/B 9,600 8,330 0.868 D 8,535 0.889 D 0.021
S/B 9,600 10,520 1.096 F 10,954 1.141 F 0.045 *

9 San Diego Freeway (I-405) AM N/B 7,600 294,200 10,460 1.376 F 302,100 10,819 1.424 F 0.048 *
n/o Route 22 S/B 9,600 9,530 0.993 E 9,681 1.008 F 0.015
(CMP Station) PM N/B 7,600 9,400 1.237 F 9,587 1.261 F 0.024 *

S/B 9,600 10,930 1.139 F 11,320 1.179 F 0.040 *

Future (2020) Without Project Future (2020) With Project

   Freeway Segment

*  Denotes a significant project impact prior to additional mitigation considerations.
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Table 13(b) 
Artesia Freeway (SR-91) Demand/Capacity (D/C) and Level of Service (LOS) Summary 

Future (2020) Without and With Project Traffic Conditions 

Peak Freeway Daily Peak Hour Daily Peak Hour Project
Hour Direction Capacity Demand Demand D/C Ratio LOS Demand Demand D/C Ratio LOS Impact

1 Artesia Freeway (SR-91) AM E/B 11,600 227,600 12,590 1.085 F 228,400 12,647 1.090 F 0.005
e/o Alameda St / Santa Fe Ave W/B 11,600 6,550 0.565 C 6,559 0.565 C 0.000
(CMP Station) PM E/B 11,600 8,520 0.734 C 8,546 0.737 C 0.003

W/B 11,600 10,630 0.916 D 10,671 0.920 D 0.004

2 Artesia Freeway (SR-91) AM E/B 9,600 278,900 12,160 1.267 F 281,300 12,371 1.289 F 0.022 *
betw. I-710 and Cherry Ave W/B 9,600 11,790 1.228 F 11,822 1.231 F 0.003

PM E/B 9,600 10,620 1.106 F 10,711 1.116 F 0.010
W/B 9,600 13,330 1.389 F 13,403 1.396 F 0.007

3 Artesia Freeway (SR-91) AM E/B 9,600 283,300 11,500 1.198 F 285,400 11,652 1.214 F 0.016
betw. Cherry Ave and Paramount Blvd W/B 9,600 11,150 1.161 F 11,181 1.165 F 0.004
(CMP Station) PM E/B 9,600 10,040 1.046 F 10,120 1.054 F 0.008

W/B 9,600 12,600 1.313 F 12,668 1.320 F 0.007

4 Artesia Freeway (SR-91) AM E/B 9,600 271,300 12,210 1.272 F 272,600 12,291 1.280 F 0.008
betw. Paramount Blvd and Lakewood Blvd W/B 9,600 9,450 0.984 E 9,478 0.987 E 0.003

PM E/B 9,600 10,000 1.042 F 10,054 1.047 F 0.005
W/B 9,600 11,660 1.215 F 11,709 1.220 F 0.005

5 Artesia Freeway (SR-91) AM E/B 9,600 273,500 10,490 1.093 F 276,900 10,567 1.101 F 0.008
betw. Lakewood Blvd and Bellflower Blvd W/B 9,600 10,840 1.129 F 11,000 1.146 F 0.017

PM E/B 9,600 9,480 0.988 E 9,694 1.010 F 0.022 *
W/B 9,600 11,850 1.234 F 11,929 1.243 F 0.009

6 Artesia Freeway (SR-91) AM E/B 7,600 289,800 9,800 1.289 F 291,000 9,828 1.293 F 0.004
betw. Norwalk Blvd and Pioneer Blvd W/B 7,600 11,090 1.459 F 11,143 1.466 F 0.007
(CMP Station) PM E/B 7,600 9,550 1.257 F 9,613 1.265 F 0.008

W/B 7,600 11,340 1.492 F 11,370 1.496 F 0.004

Future (2020) Without Project Future (2020) With Project

   Freeway Segment

*  Denotes a significant project impact prior to additional mitigation considerations.
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Table 14(a) 
Freeway On-Ramp Demand/Capacity (D/C) and Level of Service (LOS) Summary 

Future (2020) Without Project Traffic Conditions 

No. Route On-Ramp
Metered 

Lane
HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

1 405 SB from NB Bellflower Bl.         900 359 0.398 A 310 0.345 A
2 405 SB from SB Bellflower Bl.         900 243 0.269 A 285 0.317 A
3 405 NB from SB Bellflower Bl.         900 499 0.555 A 279 0.310 A
4 405 NB from NB Bellflower Bl.      1,600 567 0.354 A 513 0.321 A
5 405 SB from EB Willow St.         900 1,600  404 83 0.449 0.052 A A 492 101 0.547 0.063 A A
6 405 SB from SB Lakewood Bl.         900 1,600  217 44 0.241 0.027 A A 394 81 0.437 0.050 A A
7 405 NB from NB Lakewood Bl.         900 1,600  795 163 0.883 0.102 D A 534 109 0.594 0.068 A A
8 405 NB from SB Lakewood Bl.         900 1,600  320 66 0.355 0.041 A A 504 103 0.560 0.064 A A
9 405 SB from Spring St.         900 1,600  283 58 0.315 0.036 A A 372 76 0.413 0.048 A A
10 405 SB from SB Cherry Av.         900 640 0.711 C 580 0.644 B
11 405 NB from WB Spring St.         900 1,600  664 136 0.737 0.085 C A 713 146 0.792 0.091 C A
12 405 SB from Orange Av.         900 1,600  283 58 0.314 0.036 A A 259 54 0.288 0.033 A A
13 405 NB from NB Cherry Av.         900 858 0.953 E 548 0.609 B
14 405 NB from SB Cherry Av.         900 1,600  331 68 0.368 0.042 A A 377 77 0.419 0.048 A A
15 405 NB from EB 32nd St.         900 388 0.431 A 381 0.423 A
16 405 SB from NB Atlantic Av.         900 303 0.336 A 428 0.476 A
17 405 SB from SB Atlantic Av.         900 250 0.278 A 285 0.317 A
18 405 NB from NB Atlantic Av.         900 265 0.294 A 227 0.252 A
19 91 EB from Atlantic Av.      1,600 512 0.320 A 556 0.348 A
20 91 WB from Cherry Av.         900 1,600  434 89 0.482 0.056 A A 462 95 0.514 0.059 A A
21 91 EB from Cherry Av.      1,600 809.0949 0.506 A 705 0.441 A
22 91 WB from Paramount Bl.      1,600 568 0.355 A 716 0.447 A
23 91 EB from Paramount Bl.      1,600 482 0.301 A 516 0.323 A
24 91 WB from Downey Av.         900 1,600  764 157 0.848 0.098 D A 541 110 0.601 0.069 B A
25 91 EB from Downey Av.      1,600 538 0.336 A 400 0.250 A
26 91 WB from SB Lakewood Bl.      1,600 813 0.508 A 807 0.504 A
27 91 WB from NB Lakewood Bl.         900 1,600  661 136 0.735 0.085 C A 595 122 0.661 0.076 B A
28 91 EB from SB Lakewood Bl.         900 1,600  168 34 0.187 0.021 A A 166 34 0.184 0.021 A A
29 91 EB from NB Lakewood Bl.         900 1,600  310 64 0.345 0.040 A A 310 63 0.344 0.039 A A
30 91 EB from Clark Av.         900 1,600  455 93 0.506 0.058 A A 388 79 0.431 0.049 A A
31 91 WB from Bellflower Bl.      1,600 643 0.402 A 698 0.436 A
32 91 EB from Bellflower Bl.         900 1,600  185 38 0.205 0.024 A A 190 39 0.211 0.024 A A

Capacity

YEAR 2020 WITHOUT PROJECT

Demand Demand/Capacity LOS
AM PEAK HOUR

LOS
PM PEAK HOUR

Demand Demand/Capacity
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Table 14(b) 
Freeway On-Ramp Demand/Capacity (D/C) and Level of Service (LOS) Summary 

Future (2020) With Project Traffic Conditions 

No. Route On-Ramp
Metered 

Lane
HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

Metered 
Lane

HOV 
Lane

1 405 SB from NB Bellflower Bl.         900 368 0.409 A 0.011 378 0.420 A 0.075
2 405 SB from SB Bellflower Bl.         900 252 0.280 A 0.011 353 0.392 A 0.075
3 405 NB from SB Bellflower Bl.         900 499 0.555 A 0.000 279 0.310 A 0.000
4 405 NB from NB Bellflower Bl.      1,600 567 0.354 A 0.000 513 0.321 A 0.000
5 405 SB from EB Willow St.         900 1,600  458 94 0.509 0.059 A A 0.060 0.007 560 115 0.622 0.072 B A 0.075 0.009
6 405 SB from SB Lakewood Bl.         900 1,600  298 60 0.331 0.038 A A 0.090 0.010 606 124 0.673 0.078 B A 0.236 0.027
7 405 NB from NB Lakewood Bl.         900 1,600  795 163 0.883 0.102 D A 0.000 0.000 534 109 0.594 0.068 A A 0.000 0.000
8 405 NB from SB Lakewood Bl.         900 1,600  426 87 0.473 0.055 A A 0.118 0.014 908 186 1.009 0.116 F A 0.448 * 0.052
9 405 SB from Spring St.         900 1,600  283 58 0.315 0.036 A A 0.000 0.000 372 76 0.413 0.048 A A 0.000 0.000
10 405 SB from SB Cherry Av.         900 640 0.711 C 0.000 580 0.644 B 0.000
11 405 NB from WB Spring St.         900 1,600  664 136 0.738 0.085 C A 0.000 0.000 713 146 0.792 0.091 C A 0.000 0.000
12 405 SB from Orange Av.         900 1,600  283 58 0.314 0.036 A A 0.000 0.000 259 54 0.288 0.033 A A 0.000 0.000
13 405 NB from NB Cherry Av.         900 858 0.953 E 0.000 548 0.609 B 0.000
14 405 NB from SB Cherry Av.         900 1,600  376 77 0.418 0.048 A A 0.050 0.006 493 101 0.547 0.063 A A 0.129 0.015
15 405 NB from EB 32nd St.         900 388 0.431 A 0.000 381 0.423 A 0.000
16 405 SB from NB Atlantic Av.         900 304 0.337 A 0.001 429 0.477 A 0.001
17 405 SB from SB Atlantic Av.         900 250 0.278 A 0.000 285 0.317 A 0.000
18 405 NB from NB Atlantic Av.         900 265 0.294 A 0.000 227 0.252 A 0.000
19 91 EB from Atlantic Av.      1,600 529 0.331 A 0.011 564 0.352 A 0.005
20 91 WB from Cherry Av.         900 1,600  435 89 0.484 0.056 A A 0.002 0.000 468 96 0.520 0.060 A A 0.006 0.001
21 91 EB from Cherry Av.      1,600 812.8995 0.508 A 0.002 706.5389 0.442 A 0.001
22 91 WB from Paramount Bl.      1,600 575 0.359 A 0.004 738 0.461 A 0.014
23 91 EB from Paramount Bl.      1,600 484 0.302 A 0.001 529 0.331 A 0.008
24 91 WB from Downey Av.         900 1,600  764 157 0.848 0.098 D A 0.000 0.000 542 110 0.602 0.069 B A 0.001 0.000
25 91 EB from Downey Av.      1,600 538 0.336 A 0.000 400 0.250 A 0.000
26 91 WB from SB Lakewood Bl.      1,600 813 0.508 A 0.000 807 0.504 A 0.000
27 91 WB from NB Lakewood Bl.         900 1,600  684 140 0.760 0.088 C A 0.025 0.003 637 130 0.707 0.082 C A 0.046 0.005
28 91 EB from SB Lakewood Bl.         900 1,600  168 34 0.187 0.021 A A 0.000 0.000 166 34 0.184 0.021 A A 0.000 0.000
29 91 EB from NB Lakewood Bl.         900 1,600  379 78 0.421 0.049 A A 0.076 0.009 476 97 0.529 0.061 A A 0.185 0.021
30 91 EB from Clark Av.         900 1,600  455 93 0.506 0.058 A A 0.000 0.000 403 82 0.448 0.051 A A 0.017 0.002
31 91 WB from Bellflower Bl.      1,600 643 0.402 A 0.000 698 0.436 A 0.000
32 91 EB from Bellflower Bl.         900 1,600  185 38 0.205 0.024 A A 0.000 0.000 197 40 0.218 0.025 A A 0.007 0.001

*  Denotes significant project traffic impact.

Capacity DemandLOSDemand Demand/Capacity
AM PEAK HOUR PM PEAK HOUR

WITH PROJECT

Demand/CapacityImpact LOS Impact
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mostly at LOS F in both peak hours. The on-ramps of both freeways would be 

operating at acceptable service levels in both peak hours, except for the San Diego 

Freeway northbound on-ramp from northbound Cherry Avenue during the AM peak 

hour.

The addition of project traffic would exacerbate these conditions.  The CMP defines a 

regional project impact as being significant if the D/C ratio increases by 0.020 or more 

and the final (With Project) LOS is F. On the San Diego Freeway, the project would 

therefore significantly impact eight of the nine mainline segments analyzed, including at 

two of the three CMP locations.  Of the 18 on-ramps analyzed for this freeway, one 

would be significantly impacted by the project.  This would be the northbound on-ramp 

from southbound Lakewood Boulevard during the PM peak hour.

On the Artesia Freeway, the project would significantly impact two mainline segments.

However, none of the analyzed Artesia Freeway on-ramps would be significantly 

impacted by the project.

Furthermore, it can be expected that continuing growth throughout the Los Angeles 

Basin will cause significant deterioration on all of the freeways in the general area, not 

just on the San Diego and Artesia Freeways. Alleviating conditions such as these are 

addressed by a variety of measures in the CMP.  The CMP credits and debits analysis 

in Appendix B indicates that the project contribution to these measures would total at 

least 164,688 credit points, well in excess of the estimated 38,270 debit points resulting 

from development of the project. 

ANALYSIS OF RESIDENTIAL NEIGHBORHOOD STREET IMPACTS

City staff expressed concern that project trips might use residential streets near the 

project site.  Staff suggested Conant Street, Bixby Road, Clark Avenue, Lakewood 

Drive and 28th Street as candidates for a traffic impact assessment. Therefore, an 
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analysis was performed for the following five street segments: Conant Street between 

Clark Street and Bellflower Boulevard; Bixby Road between Orange Avenue and Cherry 

Avenue; Clark Avenue between Arbor Road and Centralia Street; Lakewood Drive 

between Ann Arbor Road and Carson Street; and 28th Street between Clark Avenue 

and Bellflower Boulevard.

For this analysis, 24-hour machine traffic counts were conducted in 2002 for the Conant 

Street, Bixby Road, Clark Avenue and Lakewood Drive segments.  However, 24-hour 

machine counts could not be conducted on the 28th Street segment as the equipment 

was vandalized or disconnected at this location, despite two count attempts.

Consequently, for this segment, daily traffic volumes were estimated from manual traffic 

counts taken in 2002 at the intersections of 28th Street/Clark Avenue and 28th 

Street/Bellflower Boulevard (see traffic count sheets in Appendix D).  Future traffic 

volumes for the five segments were projected on the same basis as for the study 

intersections.  All of these volumes are summarized in Table 15.  This table also 

compares the increase due to project traffic with the total segment volumes. 

City staff has recommended that as a guideline for residential street analysis, a 

significant impact may be determined for a project if it contributes 500 or more net daily 

trips (total both directions) or 50 or more net trips in one hour (total both directions) to a 

residential street.  Based on this guideline, the project would significantly impact three 

residential street segments, Conant Street between Clark Avenue and Bellflower 

Boulevard, Bixby Road between Orange Avenue and Cherry Avenue, and Clark Avenue 

between Arbor Road and Centralia Street, prior to any mitigation.
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Table 15 
Existing (2002) and Future (2020) Traffic Volumes on Residential Streets 

Existing Without With Project Project
Segment Period (2002) Project Project Volume Percent

(Net)
Conant St. AM Peak Hour 130        173            437            264            * 60%
bet. Clark Av. & PM Peak Hour 135        190            214            24              11%
Bellflower Bl. Daily 1,770     2,330         3,780         1,450         * 38%

Bixby Rd. AM Peak Hour 295        340            372            32              9%
bet. Orange Av. & PM Peak Hour 320        395            505            110            * 22%
Cherry Av. Daily 3,620     4,330         5,040         710            * 14%

Clark Av. AM Peak Hour 1,145     1,205         1,259         54              * 4%
bet. Arbor Rd. & PM Peak Hour 1,895     1,985         2,058         73              * 4%
Centralia St. Daily 19,510   20,470       21,110       640            * 3%

Lakewood Dr. AM Peak Hour 125        165            168            3                2%
bet. Ann Arbor Rd. & PM Peak Hour 120        155            171            16              9%
Carson St. Daily 1,080     1,440         1,540         100            6%

28th St. AM Peak Hour 135        200            206            6                3%
bet. Clark Av. & PM Peak Hour 125        190            197            7                4%
Bellflower Bl. Daily 1,480     2,220         2,290         70              3%

Future (2020)

 *  Denotes a significant project impact.
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FUTURE PUBLIC TRANSIT CONDITIONS

Public Transit Improvements 

Long Beach Transit (LBT) is the primary service provider in the City of Long Beach and 

the project vicinity.  In discussions with LBT, no specific near- or long-term transit 

improvements were identified, other than LBT’s near-term plan to use articulated 

coaches on Routes 101 and/or 103 in the AM and PM peak periods.  The agency is also 

preparing a plan to serve the PacifiCenter project.  This plan would likely include a new 

bus stop on Lakewood Boulevard, possibly near A Street or some other location 

between Carson and Conant Streets.

The MTA has also indicated it is undertaking a project to increase peak-hour capacity 

on the Metro Blue Line by expanding the station platforms to accommodate up to three 

train cars instead of just two cars.  Although weekday passenger volumes are much 

lower in the project vicinity and Long Beach in general than along segments closer 

towards downtown Los Angeles, the additional train car capacity would support 

increased ridership as a result of this and other Long Beach area projects. 

CMP Transit Impacts

The project is expected to increase usage of LBT bus routes operating near the project 

site and add new riders to the Metro Blue Line LRT due to demand generated by 

employees, residents and patrons of the various project land uses.  Based on transit 

analysis guidelines in the CMP, it is estimated that approximately 253 net person trips 

during the AM peak hour (184 inbound and 69 outbound) and 299 net person trips 

during the PM peak hour (93 inbound and 206 outbound) could be added to the existing 

fixed route transit services.  The daily total would be approximately 2,807 net person 

trips.  As the CMP does not provide guidance as to what constitutes a transit impact, it 
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cannot be determined whether these person trips would have a significant impact.

However, LBT has indicated that it currently has the rolling stock and facilities to absorb 

moderate increases in demand generated by the project.  In addition, the project 

proposes to work with the transit agencies to develop plans and strategies to address 

the project's transit needs.

Project Transit-Supportive Measures

The project proposes to provide several services that are specifically targeted to 

increase the transit friendliness of the project and facilitate public transit use.  Although 

the project is claiming trip-reduction credit for only the Commercial (Office Park) use in 

the analysis, these services would be available to a broader cross-section of the project 

and may attract participants beyond the targeted use.  Such services are expected to 

include but not necessarily be limited to the following: 

Centralized Information Board with Transit Component – Chapter 21.64 of the City 

Municipal Code requires non-residential developments to display information on 

alternative transportation via a centralized bulletin board or kiosk.  The project 

would comply with this requirement and also provide a centralized information 

board for residents.  The centralized information boards would include a dedicated 

transit component that displays information regarding the Metro Blue Line, public 

bus routes serving the site and site vicinity, and websites for LBT, MTA and 

TranStar, a free automated transit trip planning system that is available through the 

Southern California Association of Governments (SCAG).

On-Site Transit Pass Sales – Monthly LBT, joint LBT/MTA and MTA passes would 

be available for purchase through the on-site transportation management office 

(TMO).
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FUTURE BICYCLE FACILITY CONDITIONS

The City of Long Beach plans to make a number of near- and long-term improvements 

to its bikeway system to increase the connectivity and safety of the existing bikeway 

network.  Several of these improvements are in the vicinity of the project site, according 

to the Long Beach Bicycle Master Plan, and are described below.

Near-Term Bikeway Improvements

These improvements are of highest priority to the City and are targeted for completion 

within the next five years.  Four of the near-term bikeway projects are near the project 

site and would provide increased bicycle accessibility from areas to the west and 

southwest.

PacifiCenter Bikeway (Class II) – A new, dedicated bike lane that would connect the 

existing Class I facility on Carson Street to Cherry Avenue at Bixby Road by 

traveling through the project site.  The bike lane would connect bikeways on the 

east and west sides of the site, bringing that portion of the network closer to the 

existing Orange Avenue Bike Lane and other bikeways to the west that are planned 

for near- or medium-term implementation.

In keeping with the intent of the Long Beach Bicycle Master Plan, the project will 

continue to provide a Class I bike lane within the Carson Street parkway adjacent to 

the site between First Street and Lakewood Boulevard, and will provide Class II 

bike lane improvements that extend south from Carson Street and west to the 

Paramount Boulevard/Cover Street intersection. 

Orange Avenue–Alamitos Avenue Bikeway (Class III) – A new bike route that would 

start where the existing Class II bikeway on Orange Avenue ends, to extend south 

into downtown Long Beach.
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Pacific Avenue-San Antonio Bikeway (Class II/III Mix) – A new facility west of the 

project that would provide an additional north-south bikeway from the Cerritos Circle 

area to downtown Long Beach. 

Del Amo Boulevard Bikeway (Class II/III Mix) – A new bikeway northwest of the 

project site that would link the Los Angeles River Bike Path with the Orange Avenue 

Bike Lane and then continue its east-west alignment to the Lakewood city limit.

This improvement would increase connectivity with the Del Amo bikeway in City of 

Lakewood, which extends east to the San Gabriel River Bike Path. 

Medium-Term Bikeway Improvements

There are 15 bikeway improvements that are targeted by the City for implementation 

within the next six to 15 years.  The proposed improvements that are closest to the 

project site and could thereby benefit the project with increased bicycle accessibility 

include:

Lakewood Boulevard Bikeway – Extending from the Lakewood city limit south 

towards the beach; 

Cherry Avenue Bikeway – Extending from Spring Street north; 

Bixby Road Bikeway – Extending from Cherry Avenue west; and 

Spring Street Bikeway – Extending from the Los Angeles River Bike Path to the San 

Gabriel River Bike Path. 

The specific designations of these medium priority bikeways (i.e., whether Class I, II or 

III) are not yet known.  Finally, there are long-term bikeway projects on a 16- to 20-year 

time horizon.  Although these improvements are generally farther from the project site 

than those described above, they will ultimately help to infill the City bicycle network.
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MITIGATION MEASURES 

Because its potential impacts are over a large area, and due to its site being within an 

area bounded by four regional freeways (San Diego Freeway, Long Beach Freeway, 

Artesia Freeway and San Gabriel River Freeway), the PacifiCenter project proposes to 

implement a subregional transportation mitigation program that addresses both project 

impacts and area-wide needs.  Recognizing that increasing travel demand has caused 

the transportation system to reach the limits of its capacity, and that intersection and 

roadway improvements are becoming increasingly infeasible, more and more 

jurisdictions are pursuing other ways to ease this strain.  This includes Intelligent 

Transportation Systems (ITS) through the application of modern information technology 

and communications.  Thus, the major component of the PacifiCenter mitigation 

program utilizes selected ITS measures to improve traffic flow along arterials in the 

study area, and freeway ramp access and connectivity with the surface street system. 

The project mitigation program also incorporates other mitigation measures.  These 

include implementation of a project transportation demand management program; 

construction of physical improvements at a number of study intersections; and funding 

for the implementation of neighborhood traffic management programs to deter the use 

of local residential streets by non-residential traffic in the neighborhoods around the site. 

Categorized and more fully described below are the various measures and components 

of the PacifiCenter traffic mitigation program.  Figures 12(a) and 12(b) depict the With 

Project mitigated traffic volumes at the 109 study intersections. 
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CATEGORY A - AREA-WIDE ATCS/ITS MEASURES

 Adaptive Traffic Control System (ATCS) and ITS Connectivity with Freeway Ramps:

Fund or cause the funding for the design and construction of a state-of-the-art traffic 

signal system, such as ATCS, along the following eight arterial routes:  1) Del Amo 

Boulevard, approximately from the Long Beach Freeway to the San Gabriel River 

Freeway; 2) Carson street, approximately from Long Beach Boulevard-San Antonio 

Drive to the San Gabriel River Freeway; 3) Spring Street, approximately from 

Atlantic Avenue to the San Gabriel River Freeway; 4) Willow Street, approximately 

from Atlantic Avenue to the San Gabriel River Freeway; 5) Atlantic Avenue, 

approximately from the Artesia Freeway to Willow Street; 6) Cherry Avenue, 

approximately from the Artesia Freeway to Pacific Coast Highway; 7) Lakewood 

Boulevard, approximately from the Artesia Freeway to Stearns Street; and 8) 

Bellflower Boulevard, approximately from the Artesia Freeway to the San Diego 

Freeway.  The location of these eight arterial routes are illustrated in Figure 13. 

 Also, fund or cause the funding for the design and construction of interconnect, 

traffic detectors, surveillance cameras, message signs and other means that 

connect the arterial traffic signal system with adjacent freeway on- and off-ramps 

meters and signals.  Such connectivity with the regional transportation system 

would allow motorists leaving the freeway and motorists getting on the freeway to 

be better informed more quickly as to which surface streets and on-ramps provide 

the best alternatives for accessing their destinations.  This would result in better 

distribution of traffic loadings and more efficient use of available street and ramp 

capacity.

 Also, fund or cause the funding for the design and construction of a centralized 

ATCS/ITS command center to operate and manage the area-wide ATCS and 

affiliated ITS measures. 
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 The capacity of the signalized intersections along the eight arterials being 

implemented with the ATCS and supportive ITS measures is assumed to improve 

by 10 percent, which is consistent with that experienced in other jurisdictions with 

ATCS/ITS programs, such as the Cities of Los Angeles, Pasadena and Glendale.

Signalized intersections in the study area not directly along the ATCS/ITS routes 

will also benefit and experience improved traffic flow overall due to ITS technology 

informing motorists of traffic conditions in the area.  Motorists can use this 

information to seek better routes and thereby better balance traffic demand with 

capacity.  It is assumed that this betterment is commensurate with an approximate 

three percent improvement in capacity at these other intersections. 

CATEGORY B - INTERSECTION IMPROVEMENTS

1. Del Amo Boulevard and Lakewood Boulevard (Intersection 32, Cities of 

Lakewood and Long Beach):  Widen on the east side of the north leg and the 

west side of the south leg of Lakewood Boulevard; remove the nose islands 

and modify the remaining raised islands on the north and south legs; and 

restripe the north and south legs to provide a second southbound left-turn 

and three through lanes in each direction on Lakewood Boulevard.  No on-

street parking removal is anticipated. 

2. Carson Street and Paramount Boulevard (Intersection 44, City of Lakewood): 

Widen on the east side of the south leg of Paramount Boulevard; modify and 

shift the raised island on the north leg; remove the raised island on the south 

leg; and restripe the north and south legs to provide a northbound right-turn-

only lane on Paramount Boulevard. No on-street parking removal is 

anticipated.
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3. Carson Street and Lakewood Boulevard (Intersection 45, Cities of Long 

Beach and Lakewood):  Widen on the west side of Lakewood Boulevard 

between Carson Street and the project access roadway opposite Douglas 

Center Drive; modify and shift the raised islands on the north and south legs; 

restripe the north leg to provide an additional southbound through lane; and 

restripe the departure lanes on the south leg to receive the added through 

lane traffic.  No on-street parking removal is anticipated.

(Note:  This improvement would not fully mitigate the project impact to a level 

below significance.) 

4. Carson Street and Bellflower Boulevard (Intersection 48, Cities of Long 

Beach and Lakewood):  Prohibit parking during the AM peak period on the 

north side of Carson Street for a length of approximately three blocks east 

and west of Bellflower Boulevard; modify and lengthen the left-turn 

channelization along the raised islands on the east and west legs of Carson 

Street; and restripe this length of Carson Street to provide a third westbound 

through lane, including conversion of the right-turn lane at Bellflower 

Boulevard, for the A.M peak periods, and extended left-turn lanes 

approaching Bellflower Boulevard. 

On-street parking removal of up to approximately 75 spaces during the AM 

peak period on the north side of Carson Street would be necessary.  The 

affected parking spaces are adjacent to residential and commercial uses that 

appear to have off-street parking facilities capable of satisfying parking 

requirements.  Therefore, removal of the on-street parking is not expected to 

have a significant impact. 
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5. Cover Street and Paramount Boulevard (Intersection 56, City of Lakewood); 

Cover Street from Paramount Boulevard to West of Industry Avenue (Cities 

of Long Beach and Lakewood):  Construct the project roadway approximately 

in a northwesterly alignment approaching Cover Street and Paramount 

Boulevard, and stripe to provide two through lanes and a right-turn-only lane 

westbound, and a bike lane in each direction.  Reconstruct Cover Street 

approximately in a southeasterly alignment approaching the project roadway 

and Paramount Boulevard, and restripe to provide a left-turn lane and two 

through lanes eastbound, and a bike lane in each direction.  Restripe 

Paramount Boulevard to provide a left-turn lane and a right-turn-only lane 

southbound.  No on-street parking removal is anticipated.

Widen on the north side of Cover Street from approximately 100 feet west of 

to 340 feet east of Industry Avenue; modify and lengthen the left-turn 

channelization along the raised island on the east leg at Industry Avenue; 

and restripe to provide two through lanes, left-turn channelization and a bike 

lane in each direction, including an extended westbound left-turn lane at 

Industry Avenue, from Industry Avenue to the improvement at Paramount 

Boulevard.  Restripe the west leg of Cover Street at Industry Avenue to 

provide two eastbound through lanes, including conversion of the right-turn-

only lane, and two westbound right-turn-only lanes departing the intersection 

and approaching Cherry Avenue.  On-street parking removal of up to 

approximately three spaces on Cover Street would be necessary. 

Restripe Industry Avenue between Cover Street and Bixby Road to provide a 

left-turn lane and two right-turn-only lanes northbound, a southbound through 

lane, and a bike lane in each direction.
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The affected parking spaces are adjacent to commercial and industrial uses.

There appears to be sufficient off-street capability to satisfy parking 

requirements.  Therefore, removal of the on-street parking is not expected to 

have a significant impact.

(Note:  These improvements are designed to enhance project access via the 

Cover Street – Cherry Avenue route and should be implemented with 

Measures 5 and 11.) 

6. Bixby Road and Cherry Avenue (Intersection 59, Cities of Long Beach and 

Lakewood):  Restripe the east leg of Bixby Road to provide one left-turn lane, 

one left-turn/through shared lane and one right-turn-only lane.  On-street 

parking removal of up to approximately 37 spaces, including nine commercial 

(yellow zone) spaces, on Bixby Road would be necessary. 

The affected parking spaces are adjacent to commercial uses.  There 

appears to be sufficient off-street capability to satisfy parking requirements, 

with the possible exception of delivery/service needs.  Therefore, removal of 

some of the on-street parking may have a significant unavoidable impact for 

which no feasible mitigation can be identified.

(Note:  This improvement is designed to enhance project access via the 

Cover Street - Cherry Avenue route and should be implemented with 

Measures 5 and 11.) 

7. Conant/B Street and Lakewood Boulevard (Intersection 60, City of Long 

Beach):  Construct and stripe B Street approaching Lakewood Boulevard to 

provide one left-turn lane, one through lane and two right-turn-only lanes 

eastbound.  Restripe and convert the right-turn-only lane on the east leg of 
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Conant Street to a westbound through/right-turn shared lane.  No on-street 

parking removal is anticipated.

(Note:  This improvement would not fully mitigate the project impact to a level 

below significance.) 

8. Wardlow Road and Cherry Avenue (Intersection 65, City of Long Beach):

Widen on both sides of the south leg of Cherry Avenue; shorten the raised 

island on the north leg; and restripe the north and south legs to provide a 

third southbound through lane.  Extensive on-street parking removal on 

Cherry Avenue, especially on the north leg, would be necessary. 

The affected parking spaces are adjacent to commercial and residential uses. 

There appears to be sufficient off-street capability to satisfy parking 

requirements.  Therefore, removal of the on-street parking is not expected to 

have a significant impact.

(Note:  This improvement is designed to enhance project access via Cherry 

Avenue.)

9. Douglas Center Drive/Project Access Roadway (new) and Lakewood 

Boulevard (Intersection 105, City of Long Beach):  Widen on the west side of 

Lakewood Boulevard between Carson Street and the project access 

roadway; modify the raised island on Lakewood Boulevard for left-turn 

channelization; and restripe to provide a fourth southbound through lane that 

becomes a right-turn-only lane at the project access roadway, and a 

northbound left-turn lane.  No on-street parking removal is anticipated.

(Note:  This improvement is designed to enhance project access capacity on 

Lakewood Boulevard.) 
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10. A Street (new) and Lakewood Boulevard (Intersection 106, City of Long 

Beach):  Widen on the west side of the north leg of Lakewood Boulevard; 

open and modify the raised island on Lakewood Boulevard to provide left-

turn channelization; and restripe to provide a southbound right-turn-only lane 

and northbound left-turn lane.  Install a traffic signal to control this 

intersection.

(Note:  This improvement is designed to enhance project access capacity on 

Lakewood Boulevard.) 

11. Cover Street and Cherry Avenue (Intersection 108, Cities of Long Beach and 

Lakewood):  Open and modify the raised island on Cherry Avenue between 

Roosevelt Road and Bixby Road, and restripe to provide a southbound left-

turn lane accessing Cherry Avenue and a third northbound through lane.

Restripe Cover Street to provide a second westbound right-turn-only lane 

and no westbound left-turn lane.  Remove the Stop sign control on Cover 

Street and install a “half signal” that controls all movements except for the 

southbound through movement on Cherry Avenue. 

 On-street parking removal of up to approximately 12 spaces on Cherry 

Avenue and 24 spaces on Cover Street would be necessary. The affected 

parking spaces are adjacent to commercial and industrial uses. Some of 

these uses may not have sufficient off-street capability to satisfy parking 

requirements.  Therefore, removal of the on-street parking may result in a 

shortage of parking in the area during times of peak demand. 

(Note:  This improvement is designed to enhance project access via the 

Cover Street – Cherry Avenue route and should be implemented with 

Measures 5 and 6.) 
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12. Carson Street and First Street (new) (Intersection 109, City of Long Beach):

Restripe Carson Street to provide a westbound left-turn lane.  Install a traffic 

signal to control this intersection.  No on-street parking removal is 

anticipated.

The location of these 12 intersection improvements are depicted in Figure 13.

No suitable measure could be identified to mitigate the significant project impact at 

the intersection of Spring Street/Lakewood Boulevard. 

CATEGORY C - PROJECT TRANSPORTATION DEMAND MANAGEMENT 

PROGRAM

The project Transportation Demand Management (TDM) program is expected to 

reduce inbound AM peak-hour and outbound PM peak-hour trips by 20 percent for 

the Commercial (Office Park) use.  Although the project is taking trip-reduction credit 

for only this use, many of the TDM program measures would be available to a 

broader cross section of the site, and would likely attract participants outside of the 

targeted uses.  The project TDM program is more fully described in Appendix C.

Should it become evident that the project TDM program is not on schedule to 

achieve and sustain the 20 percent trip reduction goal, the project, as mutually 

agreed to with the City of Long Beach, will accelerate the implementation of the 

physical mitigation measures and/or expand its TDM program to include other 

employers in the surrounding area. 

CATEGORY D - REGIONAL TRANSPORTATION IMPROVEMENTS

As reflected in Tables 12, 13 and 14, the PacifiCenter project is expected to 

significantly impact the regional freeway system at several locations.  These impacts 
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include locations along the San Diego and Artesia Freeways.  Measures to increase 

the capacity of these facilities are beyond the ability of the project.  However, as 

shown in Tables 16(a), 16(b) and 16(c), the project's TDM measures would be 

sufficient to mitigate the project impacts on the mainline of the Artesia Freeway to a 

level below significance.  In addition, the CMP provides for alternative methods to 

improve conditions in the sub-region.  This traffic study indicates that by improving 

conditions on area-wide arterials, vehicles would be better able to circulate without 

further overloading the freeway system. 

The CMP includes a worksheet analysis procedure by which it can be determined 

whether a project, with mitigation, would have a greater benefit or impact on the 

regional system.  The impacts are calculated in terms of net CMP debits and the 

benefits in terms of net CMP credits.  The debits and credits for the PacifiCenter 

project have been calculated and are contained in Appendix B.  These calculations 

show that the project, with its funding (or causation of the funding) of the ATCS and 

affiliated ITS measures, would improve arterial corridor capacity and mobility area-

wide, and further enhance freeway ramp access and connectivity.  These combined 

sub-regional measures would provide approximately 164,688 credit points, well in 

excess of the estimated 38,270 debit points resulting from the development of the 

project.  Therefore, the project can be considered to have a less than significant 

impact on the regional system as the project will fund, or cause to be funded, 

extensive area-wide mitigation measures that will result in greater benefit than impact 

on the regional system. 

In addition to the above area-wide measures, the following voluntary improvement to 

the San Diego Freeway is also proposed by the project, which would benefit all 

cumulative traffic and enhance the usage of Cherry Avenue: 
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Table 16(a) 
San Diego Freeway (I-405) Demand/Capacity (D/C) and Level of Service (LOS) Summary 

Future (2020) With Project + TDM Mitigation Traffic Conditions 

Peak Freeway Daily Peak Hour
Hour Direction Capacity Demand Demand D/C Ratio LOS

1 San Diego Freeway (I-405) AM N/B 9,600 273,400 10,851 1.130 F 0.007
s/o Route 110 at Carson Scales S/B 9,600 8,456 0.881 D 0.020
(CMP Station) PM N/B 9,600 9,130 0.951 E 0.024

S/B 9,600 10,655 1.110 F 0.009

2 San Diego Freeway (I-405) AM N/B 7,600 318,600 10,800 1.421 F 0.013
at Santa Fe Ave S/B 7,600  10,014 1.318 F 0.038 *
(CMP Station) PM N/B 7,600 10,467 1.377 F 0.043 *

S/B 7,600 10,876 1.431 F 0.017

3 San Diego Freeway (I-405) AM N/B 9,600 309,900 12,638 1.316 F 0.013
betw. I-710 and Atlantic Ave S/B 9,600 10,326 1.076 F 0.033 *

PM N/B 9,600 11,919 1.242 F 0.049 *
S/B 9,600 12,003 1.250 F 0.016

4 San Diego Freeway (I-405) AM N/B 9,600 314,500 10,276 1.070 F 0.010
betw. Atlantic Ave and Cherry Ave S/B 9,600 10,831 1.128 F 0.034 *

PM N/B 9,600 10,468 1.090 F 0.040 *
S/B 9,600 11,640 1.213 F 0.017

5 San Diego Freeway (I-405) AM N/B 9,600 300,400 10,771 1.122 F 0.011
betw. Cherry Ave and Lakewood Blvd S/B 9,600 9,953 1.037 F 0.001

PM N/B 9,600 9,949 1.036 F 0.041 *
S/B 9,600 11,891 1.239 F 0.000

6 San Diego Freeway (I-405) AM N/B 9,600 298,000 9,691 1.009 F 0.000
betw. Lakewood Blvd and Bellflower Blvd S/B 9,600 8,538 0.889 D 0.008

PM N/B 9,600 8,540 0.890 D 0.000
S/B 9,600 10,372 1.080 F 0.022 *

7 San Diego Freeway (I-405) AM N/B 9,600 290,100 10,665 1.111 F 0.029 *
betw. Bellflower Blvd and Woodruff Ave S/B 9,600 8,586 0.894 D 0.015

PM N/B 9,600 9,927 1.034 F 0.019
S/B 9,600 9,912 1.033 F 0.041 *

8 San Diego Freeway (I-405) AM N/B 9,600 290,400 10,228 1.065 F 0.037 *
betw. Woodruff Ave and Studebaker Rd S/B 9,600 8,674 0.904 D 0.015

PM N/B 9,600 8,513 0.887 D 0.019
S/B 9,600 10,908 1.136 F 0.040 *

9 San Diego Freeway (I-405) AM N/B 7,600 301,200 10,773 1.418 F 0.042 *
n/o Route 22 S/B 9,600 9,662 1.006 F 0.013
(CMP Station) PM N/B 7,600 9,567 1.259 F 0.022 *

S/B 9,600 11,278 1.175 F 0.036 *

*  Denotes a significant project impact prior to additional mitigation considerations.

   Freeway Segment

Future (2020) With Project + TDM Mitigation
Project
Impact
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Table 16(b) 
Artesia Freeway (SR-91) Demand/Capacity (D/C) and Level of Service (LOS) Summary 

Future (2020) With Project + TDM Mitigation Traffic Conditions 

Peak Freeway Daily Peak Hour
Hour Direction Capacity Demand Demand D/C Ratio LOS

1 Artesia Freeway (SR-91) AM E/B 11,600 228,300 12,640 1.090 F 0.005
e/o Alameda St / Santa Fe Ave W/B 11,600 6,558 0.565 C 0.000
(CMP Station) PM E/B 11,600 8,543 0.736 C 0.002

W/B 11,600 10,667 0.920 D 0.004

2 Artesia Freeway (SR-91) AM E/B 9,600 281,000 12,344 1.286 F 0.019
betw. I-710 and Cherry Ave W/B 9,600 11,818 1.231 F 0.003

PM E/B 9,600 10,701 1.115 F 0.009
W/B 9,600 13,395 1.395 F 0.006

3 Artesia Freeway (SR-91) AM E/B 9,600 285,100 11,633 1.212 F 0.014
betw. Cherry Ave and Paramount Blvd W/B 9,600 11,177 1.164 F 0.003
(CMP Station) PM E/B 9,600 10,111 1.053 F 0.007

W/B 9,600 12,661 1.319 F 0.006

4 Artesia Freeway (SR-91) AM E/B 9,600 272,500 12,281 1.279 F 0.007
betw. Paramount Blvd and Lakewood Blvd W/B 9,600 9,474 0.987 E 0.003

PM E/B 9,600 10,048 1.047 F 0.005
W/B 9,600 11,704 1.219 F 0.004

5 Artesia Freeway (SR-91) AM E/B 9,600 276,500 10,557 1.100 F 0.007
betw. Lakewood Blvd and Bellflower Blvd W/B 9,600 10,980 1.144 F 0.015

PM E/B 9,600 9,671 1.007 F 0.019
W/B 9,600 11,921 1.242 F 0.008

6 Artesia Freeway (SR-91) AM E/B 7,600 290,900 9,824 1.293 F 0.004
betw. Norwalk Blvd and Pioneer Blvd W/B 7,600 11,136 1.465 F 0.006
(CMP Station) PM E/B 7,600 9,606 1.264 F 0.007

W/B 7,600 11,367 1.496 F 0.004

*  Denotes a significant project impact prior to additional mitigation considerations.

   Freeway Segment

Future (2020) With Project + TDM Mitigation
Project
Impact
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o San Diego Freeway Northbound On-Ramp from Southbound Cherry Avenue:

This improvement involves a widening for the two northbound on-ramps from 

Cherry Avenue in the area where these ramps merge together.  The existing 

merge is rather abrupt and can involve relatively high speeds.  The widening 

on both sides of the ramp would provide an elongation of the merge section 

for a smoother and safer merge.  Additionally, the ramp metering location for 

southbound traffic from Cherry Avenue could be relocated to provide added 

queuing length between the meter and Cherry Avenue. 

CATEGORY E - RESIDENTIAL NEIGHBORHOOD STREET MEASURES

Of the five streets serving residential neighborhoods that were previously examined 

in Table 15, Conant Street between Clark Avenue and Bellflower Boulevard, Bixby 

Road between Orange Avenue and Cherry Avenue, and Clark Avenue between 

Arbor Road and Centralia Street would be significantly impacted by the project 

according to the City’s guideline.  As shown in Table 17, the project TDM program 

would not adequately reduce these impacts to a level below significance.

Therefore, it is proposed that the project provide appropriate funding to the City of 

Long Beach to administer and allocate for the design and implementation of 

neighborhood traffic management measures to deter non-residential traffic intrusion 

into these residential areas.  As part of this program, the City would include and 

coordinate with adjacent jurisdictions and neighborhood groups that may be 

significantly affected by such traffic intrusion. 

CATEGORY F - PUBLIC TRANSIT MEASURES/IMPROVEMENTS

The project proposes to work with LBT and MTA to address the project’s 

anticipated transit demand and needs.  The combination of project transit

Table 17 
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Future (2020) Traffic Volumes on Residential Streets 
With Project + TDM Mitigation 

Without With Project + Project
Segment Period Project TDM Mitigation Percent

Conant St. AM Peak Hour 173 404 231 * 57%
bet. Clark Av. & PM Peak Hour 190 211 21 10%
Bellflower Bl. Daily 2,330 3,570 1,240 * 35%

Bixby Rd. AM Peak Hour 340 368 28 8%
bet. Orange Av. & PM Peak Hour 395 493 98 * 20%
Cherry Av. Daily 4,330 4,950 620 * 13%

Clark Av. AM Peak Hour 1,205 1,252 47 4%
bet. Arbor Rd. & PM Peak Hour 1,985 2,050 65 * 3%
Centralia St. Daily 20,470 21,010 540 * 3%

Lakewood Dr. AM Peak Hour 165 167 2 1%
bet. Ann Arbor Rd. & PM Peak Hour 155 169 14 8%
Carson St. Daily 1,440 1,530 90 6%

28th St. AM Peak Hour 200 205 5 2%
bet. Clark Av. & PM Peak Hour 190 197 7 4%
Bellflower Bl. Daily 2,220 2,280 60 3%

*  Denotes a significant project impact.

Future (2020)

(Net)
Volume
Project

measures and the TDM measures (see Appendix C) are expected to reduce the 

project trip generation of the Commercial (Office Park) use by 20 percent. 

CATEGORY G - BICYCLE FACILITY IMPROVEMENTS

In keeping with the intent of the Long Beach Bicycle Master Plan, the project will 

continue to provide a Class I bike lane within the Carson Street parkway adjacent to 

the site between First Street and Lakewood Boulevard, and will provide Class II 

bike lane improvements that extend south from Carson Street and west to the 

Paramount Boulevard/Cover Street intersection.  These and other bicycle-related 

infrastructure and amenities are also discussed in the project TDM program, 

Appendix C. 
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PHASING OF MITIGATION MEASURES

As the PacifiCenter project is developed, the traffic mitigation measures described 

above will be implemented in a phased manner.  These measures will be phased to 

mitigate off-site traffic impacts before they become significant.  The various components 

of mitigation (i.e., off-site physical improvements; regional traffic signal system corridor 

upgrades; transportation demand management; neighborhood traffic management 

programs; and new roadway linkages) will be staged to anticipate the traffic 

consequences of project development as it is implemented. 

SIGNIFICANCE AFTER MITIGATION

As previously noted, prior to mitigation, the project is expected to significantly impact 55 

study intersections.  Seventy-nine (79) study intersections would be operating at LOS E 

or F in one or both peak hours after project completion, prior to mitigation.  Table 12, 

page 102, shows the results with the implementation of the total program of proposed 

mitigation measures.  These measures would add capacity or reduce traffic volumes in 

the study area.  As indicated, the combination of these measures is expected to reduce 

nearly all project intersection impacts to a level of below significance, except at three 

intersections.  Also, with project mitigation, 49 of the 109 study intersections would be 

operating at LOS D or better, while 60 intersections would be at LOS E or F in one or 

both peak hours.  Of course, mitigation of an otherwise significant impact is dependent 

upon timely implementation of the recommended mitigation measures by the agency or 

agencies having jurisdiction over the affected locations. 

In terms of impacts to the regional transportation system, measures to increase the 

capacity of these facilities are beyond the ability of the project.  However, as discussed 

previously regarding the credits/debits analysis, the project would be funding (or cause 

to be funded) extensive area-wide mitigation measures that would result in much 
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greater benefit than impact on the regional system.  These measures would improve 

conditions on the area-wide arterial streets and freeway ramps, thereby allowing 

vehicles to better use these facilities without further overburdening the freeways.  The 

project is also proposing a voluntary improvement to the Cherry Avenue on-ramp of the 

San Diego Freeway.  Thus, the project can be deemed to have reduced its regional 

impacts to a level of insignificance by the in-lieu mitigation attributable to the project’s 

area-wide measures, as promoted by the CMP and its credits/debits analysis.

However, although the credits/debits analysis indicates that the project would provide 

an overall benefit to the regional transportation system and the proposed mitigation 

measures would further improve conditions, since project traffic volumes would result in 

a D/C ratio increase of 0.020 or more with a final LOS of F on eight mainline segments 

of the San Diego Freeway, the project’s impact on these segments is considered 

significant.

Relative to its residential neighborhood street impacts, the project would be providing 

funding for the implementation of neighborhood traffic management measures to 

mitigate traffic intrusion conditions.  However, should the jurisdiction(s) with authority fail 

or be unable to implement acceptable and adequate neighborhood management traffic 

measures, project impacts on possibly up to three residential street segments may not 

be reduced to a level below significance.

No significant project impact on public transit is anticipated.  Long Beach Transit has 

indicated it has adequate capacity to absorb moderate increases in patronage demand 

from the project. 
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APPENDIX A 
Related Projects Trip Generation Equations and Rates 

Apartment - per unit
Daily: T = 5.994 (D) + 134.114
AM Peak Hour: T = 0.497 (D) + 3.238 Inbound = 16%, Outbound = 84%
PM Peak Hour: T = 0.541 (D) + 18.743 Inbound = 67%, Outbound = 33%

Church - per 1,000 square feet
Daily: T = 9.11 (A)
AM Peak Hour: T = 0.72 (A) Inbound = 54%, Outbound = 46%
PM Peak Hour: T = 0.66 (A) Inbound = 54%, Outbound = 46%

Commercial Airport - per flight
Daily: T = 104.73 (F)
AM Peak Hour: T = 5.40 (F) Inbound = 54%, Outbound = 46%
PM Peak Hour: T = 5.75 (F) Inbound = 56%, Outbound = 44%

Condominium - per unit
Daily: Ln(T) = 0.85 Ln(D) + 2.564
AM Peak Hour: Ln(T) = 0.79 Ln(D) + 0.298 Inbound = 17%, Outbound = 83%
PM Peak Hour: Ln(T) = 0.827 Ln(D) + 0.309 Inbound = 67%, Outbound = 33%

Elderly Housing (Detached) - per unit 
Daily: T = N/A
AM Peak Hour: T = 0.21 (D) Inbound = 36%, Outbound = 64%
PM Peak Hour: T = 0.23 (D) Inbound = 64%, Outbound = 36%

Fast-Food Restaurant w/ Drive Through - per 1,000 square feet
Daily: T = 496.12 (A)
AM Peak Hour: T = 49.86 (A) Inbound = 51%, Outbound = 49%
PM Peak Hour: T = 33.48 (A) Inbound = 52%, Outbound = 48%

General Office - per 1,000 square feet
Daily: Ln(T) = 0.768 Ln(A) + 3.654
AM Peak Hour: Ln(T) = 0.797 Ln(A) + 1.558 Inbound = 88%, Outbound = 12%
PM Peak Hour: T = 1.121 (A) + 79.295 Inbound = 17%, Outbound = 83%

Government Office Building - per 1,000 square feet
Daily: T = 68.93 (A)
AM Peak Hour: T = 5.88 (A) Inbound = 84%, Outbound = 16%
PM Peak Hour: T = 11.03 (A) Inbound = 74%, Outbound = 26%
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APPENDIX A (cont.) 
Related Projects Trip Generation Equations and Rates 

Hospital - per 1,000 square feet
Daily: T = 10.411 (A) + 1915.686
AM Peak Hour: Ln(T) = 0.788 Ln(A) + 1.256 Inbound = 73%, Outbound = 27%
PM Peak Hour: Ln(T) = 0.842 Ln(A) + 0.908 Inbound = 24%, Outbound = 76%

Hotel - per room
Daily: T = 8.92 (R)
AM Peak Hour: T = 0.782 (R) - 29.797 Inbound = 58%, Outbound = 42%
PM Peak Hour: Ln(T) = 1.15 Ln(R) - 1.255 Inbound = 49%, Outbound = 51%

Library - per 1,000 square feet
Daily: Ln(T) = 0.681 Ln(A) + 5.043
AM Peak Hour: T = 1.317 (A) - 5.343 Inbound = 72%, Outbound = 28%
PM Peak Hour: Ln(T) = 0.874 Ln(A) + 2.270 Inbound = 48%, Outbound = 52%

Light Industrial - per 1,000 square feet
Daily: T = 6.97 (A)
AM Peak Hour: T = 0.92 (A) Inbound = 88%, Outbound = 12%
PM Peak Hour: T = 0.98 (A) Inbound = 12%, Outbound = 88%

Medical Office - per 1,000 square feet
Daily: T = 40.892 (A) - 214.970
AM Peak Hour: T = 2.43 (A) Inbound = 80%, Outbound = 20%
PM Peak Hour: Ln(T) = 0.921 Ln(A) + 1.476 Inbound = 27%, Outbound = 73%

Mini-Warehouse - per 1,000 square feet
Daily: Ln(T) = 1.01 Ln(A) + 0.815
AM Peak Hour: T = 0.15 (A) Inbound = 59%, Outbound = 41%
PM Peak Hour: Ln(T) = 1.015 Ln(A) -1.487 Inbound = 64%, Outbound = 36%

Pharmacy - per 1,000 square feet
Daily: Ln(T) = 0.994 Ln(A) + 4.51
AM Peak Hour: T = 9.495 (A) - 66.577 Inbound = 59%, Outbound = 41%
PM Peak Hour: T = 7.63 (A) Inbound = 49%, Outbound = 51%

Research and Development Center - per 1,000 square feet
Daily: T = 8.11 (A)
AM Peak Hour: T = 1.24 (A) Inbound = 83%, Outbound = 17%
PM Peak Hour: T = 1.08 (A) Inbound = 15%, Outbound = 85%
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APPENDIX A (cont.) 
Related Projects Trip Generation Equations and Rates 

Restaurant - per 1,000 square feet
Daily: T = 89.95 (A)
AM Peak Hour: T = 0.81 (A) Inbound = 82%, Outbound = 18%
PM Peak Hour: T = 7.49 (A) Inbound = 67%, Outbound = 33%

Shopping Center - per 1,000 square feet
Daily: Ln(T) = 0.643 Ln(A) + 5.866
AM Peak Hour: Ln(T) = 0.596 Ln(A) + 2.329 Inbound = 61%, Outbound = 39%
PM Peak Hour: Ln(T) = 0.660 Ln(A) + 3.403 Inbound = 48%, Outbound = 52%

Single-Family Detached Housing - per unit
Daily: Ln(T) = 0.92 Ln(D) + 2.707
AM Peak Hour: T = 0.704 (D) + 12.09 Inbound = 25%, Outbound = 75%
PM Peak Hour: Ln(T) = 0.887 Ln(D) + 0.605 Inbound = 64%, Outbound = 36%

Specialty Retail - per 1,000 square feet
Daily: T = 40.67 (A)
AM Peak Hour: T = 6.41 (A) Inbound = 48%, Outbound = 52%
PM Peak Hour: T = 2.59 (A) Inbound = 43%, Outbound = 57%

Supermarket - per 1,000 square feet
Daily: T = 111.51 (A)
AM Peak Hour: Ln(T) = 1.696 Ln(A) - 1.423 Inbound = 61%, Outbound = 39%
PM Peak Hour: Ln(T) = 0.87 Ln(A) + 2.902 Inbound = 51%, Outbound = 49%

Where:
Ln = logarithmic function D = dwelling units
T = trip ends F = average flights
A = building area in 1,000's of square feet R = rooms
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APPENDIX B 
PacifiCenter @ Long Beach 

CMP Credits/Debits Analysis

Part 1:  New Development Activity Size Rate

(A)
Debit
Points

(B)
Credit
Points

     
Single-Family Residential 255 du 6.80 1,734  
Multi-Family Residential 2,245 du 4.76 10,686  
Commercial 120 ksf 22.23 2,668  
Free-Standing Eating/Drinking (assumed) 30 ksf 66.69 2,010  
Lodging (assumed at 800 sf/rm) 320 ksf  7.21 2,307  
Office 3,150 ksf 7.35 23,153
   42,558  
     
Part 2:  New Development Adjustments     
     
Industrial  303 ksf 6.08 1,842  
Office 233 ksf 10.50 2,446
   4,288  
     
Part 3:  New Development Net Debit   38,270  
     
Part 4:  Traffic Signal Survel. & Control     
     
Del Amo Boulevard    23,349 
Carson Street    19,737 
Spring Street    16,383 
Willow Street    24,381 
Atlantic Avenue    12,900 
Cherry Avenue    19,350 
Lakewood Boulevard    28,980 
Bellflower Boulevard      19,608
    164,688 
     
Part 5:  Net CMP Credits (= 164,688 - 38,270) 126,418
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Preliminary Transportation Demand Management Plan
PacifiCenter at Long Beach Project

Project TDM Program Measures

Outlined within this document is the preliminary Transportation Demand Management 

(TDM) Plan for the PacifiCenter at Long Beach project, a mixed-use redevelopment 

project that is proposed by Boeing Realty Corporation for its approximately 260-acre site.

A TDM program is proposed to reduce the PacifiCenter project’s inbound AM peak-hour 

and outbound PM peak-hour commute-related trips by 20 percent among the office uses.

However, the TDM measures outlined herein would be available to a broader cross 

section of the site, and would also likely attract participants outside of the office uses.

This Plan incorporates the TDM requirements of Chapter 21.64 of the Long Beach City 

Municipal Code.  It also provides a number of additional measures beyond those 

required by the Municipal Code to achieve and maintain the peak hour trip reduction 

objective.

The PacifiCenter project is not expected to reach completion until the year 2015, which 

means it would be several years before the project would begin approaching the trip 

generation levels assumed in the Traffic Impact Study, or even the reduced peak-hour 

level resulting from the 20 percent reduction described above.  The project would 

therefore have the benefit of several years to develop and adjust the TDM program, as 

needed, to assure that the peak hour trip-limit objectives are achieved and maintained, 

and that the transportation needs of site employees are addressed.  It would also give 

the project the flexibility to consider and/or work with less traditional TDM measures that 

can produce the same desired effect, such as leasing to tenants who employ an eclectic 

mix of work schedules which is a strategy that has proven successful elsewhere in the 

Los Angeles metropolitan area. 



Detailed next are the measures that would comprise the project TDM Plan.

A. Building & Site Design Amenities

The following design amenities would be provided by the Applicant to facilitate and 

encourage employee use of alternative transportation modes.  These design amenities 

would be available to site employees within three months after the initial final Certificate 

of Occupancy for the project has been issued. 

 A.1 Preferential Parking for Employee Carpools and Vanpools

This amenity would work in conjunction with the HOV lanes on nearby freeways, 

including the I-405, I-605 and SR91, to encourage employee carpooling and vanpooling.

Designated “preferential parking” spaces for employee carpools and vanpools would be 

provided within the project.  These parking spaces would be among the closest non-

handicapped employee parking spaces available, to make carpool and/or vanpool 

parking more convenient than for employees who drive alone to the project.  As such, 

the spaces would likely be distributed throughout the project to maximize the 

convenience of this parking among the different project buildings.  In total, the preferred 

parking would be comprised of at least ten percent of the employee parking required of 

the project.  Two of these parking spaces would be permanently identified through 

posted signs and/or pavement striping, and would be of standard dimensions suitable 

for both carpool and vanpool vehicles.  As demand arises, more of the spaces within the 

preferred parking areas would be clearly identified (signed and/or striped) sufficient to 

meet the demand of project employees who carpool and/or vanpool with one another to 

work at least three days per week.  Until marked and used for preferred parking, the 

spaces would be available for regular employee use.  Restrictions on parking locations 

would be explained to employees through postings on the centralized transportation 

information board (see Item B.2). 



A.2 Carpool/Vanpool Passenger Staging Area

A safe and convenient zone would be established within the project, to provide an area 

outside of vehicle parking spaces where employee carpools and vanpools may deliver 

and board their passengers.

 A.3 Direct Pedestrian Access

To the extent feasible, sidewalks or clearly defined pedestrian pathways would be 

developed to provide safe and direct access from the external pedestrian circulation 

system to the main pedestrian entrances of the project buildings.

A.3.a Access to Public Transit Stops -- The design of pedestrian access would 

include attention to safe and efficient access to nearby public transit stops, 

specifically the stops at the intersection of Lakewood Boulevard and Carson 

Street.  These stops are served by Long Beach Transit bus routes 111, and 

101/103, which are the three existing bus routes that provide direct service to 

the project site. 

A.4 Bicycle Facilities

Bicycle access and parking would be provided as outlined below, to work in conjunction 

with the growing network of local Class I, II and III bicycle routes and lanes and 

encourage bicycling as a viable alternative by which to reach the project.

A.4.a Bicycle Access – To the extent feasible, safe and convenient access from 

the external circulation system to the on-site bicycle parking facilities would be 

provided.  This effort may include posting signs within the project, such as at the 

main entrances to on-site vehicle parking, indicating the availability and location 



of the on-site bicycle parking.  This effort would also be facilitated by the internal 

Class II bicycle lane described below. 

A.4.b Internal Bicycle Lane – The project will continue to provide a Class I bike 

lane within the Carson Street parkway adjacent to the site between First Street 

and Lakewood Boulevard, and will provide Class II bike lane improvements that 

extend south from Carson Street and west to the Paramount Boulevard/Cover 

Street intersection. 

A.4.c Bicycle Parking – Chapter 21.64 of the City Municipal Code requires 

bicycle parking for non-residential development at the rate of four spaces for the 

first 50,000 square feet of development, plus one space for each additional 

50,000 square feet of development.  The project would install bicycle parking 

within the project to meet this requirement.  The bicycle parking may take the form 

of a centralized and secured bicycle parking facility and/or dispersed bicycle 

parking areas throughout the project to maximize their convenience.  The project 

may also supplement the required parking with additional bicycle racks, when 

warranted by demand.

B. TDM Information & Services

TDM measures that serve to disseminate rideshare information and increase the 

convenience of alternative commute methods combine to form the cornerstone of 

successful TDM programs.  Described below are measures that would be performed by 

the Applicant to provide ridesharing information and services to employees working at 

the project.  These measures would be initiated within six months after the initial final 

Certificate of Occupancy has been issued, and would be carried-out and maintained by 

the designated on-site Transportation Coordinator.  A full-time Transportation 

Coordinator would be employed, with additional staffing in the future as needed.  The 



Transportation Coordinator would work out of the Transportation Management Office, 

as is described below.

 B.1 On-Site Transportation Coordinator and Transportation Management Office

A Transportation Management Office would be established within the project, to house 

the project Transportation Coordinator.  Both employees and residents would be able to 

call the Transportation Coordinator or visit the Transportation Management Office to 

obtain information and/or assistance with alternative commute methods.  Project 

employees and residents would be informed of the Transportation Coordinator’s hours 

via the centralized transportation information bulletin boards and the new employee 

commuter benefits flier/packet described herein. 

 B.2 Centralized Transportation Information Boards

The Applicant would establish a centralized information board to display information on 

alternative transportation both within the non-residential and the residential portions of 

the project.  The information board within the non-residential portion would be placed in 

a location visible and/or accessible to most project employees.  Likewise for the 

residential information board.  The displays would market applicable on-site amenities, 

such as the availability of preferred employee carpool/vanpool parking and bicycle 

parking, and make access to information on public transit and other alternative 

transportation options convenient.  The displays would be maintained regularly by the 

project Transportation Coordinator, and include:

- A statement that preferred parking for employee carpools and vanpools is available 

and a description of how employees may obtain permission to use such spaces; 

- The location of the Transportation Management Office and the Transportation 

Coordinator’s name, contact information and work hours; 



- A listing of other TDM-related site amenities and services available to employees 

(or residents) who carpool, vanpool, bicycle or ride public transit; 

- A stock of current schedules for the taking of public bus and rail routes that serve or 

increase the accessibility of the project.  Such services include Long Beach 

Transit’s (LBT) bus routes 111, and 101/103, and MTA’s Metro Blue Line, which 

has a station within 4 miles of the project at Willow Street and Long Beach 

Boulevard that is connected to the project by LBT bus routes 101/103.

- A system map of local bicycle routes and bicycle safety tips, as available or 

supplied by the City of Long Beach and/or regional organizations such as the MTA; 

and

- A listing of telephone numbers and/or websites employees can contact to receive 

additional public transit and rideshare information, such as: 

- MTA’s website on public bus and rail services at http://www.mta.net, where the 

regional bus and rail system map can be viewed, as well as timetables and 

maps for individual routes;

- LBT’s website at http://www.lbtransit.org, and 

- 1-800-COMMUTE, for transit and rideshare information.  

B.3 Personalized Transit Information

The centralized transportation information boards would advertise two websites 

employees and residents can use for free automated transit trip planning.  One service 

is “Metro Trip Planner,” and is accessible through MTA’s website at http://www.mta.net.

The other service is “TranStar,” and is accessible from either the SCAQMD’s website or 

the Southern California Association of Governments at http://latranstar.tann.com.



These options are alternatives to calling 1-800-COMMUTE.

Additionally, upon request, the on-site Transportation Coordinator would answer 

questions and assist project employees or residents seeking to obtain public transit 

information useful to their commute. 

 B.4 On-Site Transit Pass Sales

Monthly LBT, joint LBT/MTA and MTA passes would be made available for purchase 

on-site, through the Transportation Management Office. 

 B.5 Carpool / Vanpool Matching

A ridematching service would be made available to help project employees seek carpool 

and/or vanpool partners.  The Transportation Coordinator would facilitate employee 

ridematching using an in-house system (e.g., specialized spreadsheet), or a service 

such as “RideLinks” that is available for purchase through a private company.  Special 

emphasis would be given to matching project employees with one another, given the 

project objective to limit the site’s vehicle trip generation during peak hours.  The 

availability of this service would be advertised through the centralized transportation 

information boards.  Vanpool formation would be further encouraged through the 

following action: 

B.5.a Vanpool Start-Up Assistance  --  The Transportation Coordinator would 

provide further assistance, as needed, to employers or employees attempting to 

initiate vanpool service at the project.  Such assistance could include research of 

van leasing arrangements possible through companies such as VPSI, research of 

applicable tax credits available to sponsoring employers or participating 

employees, increased marketing activity, and assistance with route development. 



 B.6 Preferential Parking Management

The preferred employee carpool/vanpool parking program would be overseen by the 

Transportation Coordinator, who would be responsible for receiving and processing 

employee requests to use the parking, allocating the spaces to eligible employee 

carpools and vanpools, and monitoring the use of identified spaces to ensure they are 

not used by employees who drive alone to the worksite.

B.7 Weekday Metro Blue Line Connector Service & Internal Circulator

The project proposes to develop a shuttle system through a joint arrangement with the 

City of Long Beach and/or Long Beach Transit, whereby the project would supply the 

shuttle vehicles and other capital needed to operate the service, and the other agencies 

would operate the weekday service.  The purpose of the shuttle service would be two-

fold:  (1) to provide limited-stop service to the Metro Blue Line LRT, and intersecting bus 

lines that are en route, during the morning and afternoon commute periods, and (2) to 

operate as a free project circulator at other times of the day.

As Metro Blue Line Connector Shuttle 

Long Beach Transit Routes 101 and 103 provide connection service between the 

northeast boundary of the project site and the Metro Blue Line’s Willow Station, which 

requires approximately 20 minutes of travel time once on the bus.  However, direct 

connection service from other areas of the project and to the closer Wardlow Station at 

3420 N. Pacific Avenue (approximately three miles west of the site) does not currently 

exist.  Therefore, the Metro Blue Line Connector Shuttle is proposed.  The shuttle would 

likely access the Metro’s Wardlow Station by way of Cover Street to Cherry Avenue to 

Wardlow Road, or possibly Cover Street to Industry Avenue to Bixby Road to Cherry 

Avenue to Wardlow Road.  The timing between shuttles would be shorter during the AM 



and PM peak periods (e.g., 10 to 15 minutes), with the frequency then diminishing to 

keep pace with demand.  This service would benefit both employees and residents of 

the project.

As Internal Project Circulator 

During non-commute periods, the shuttle would primarily operate as a fare-free 

circulator within the project to provide an alternative to walking or short driving trips.

The shuttle would thereby promote interaction between the project components, provide 

access to services and restaurants, and further reduce the need for a personal vehicle 

on-site.  Stops for the circulator within the project could be attractively designed to not 

only provide passenger waiting areas complete with displays of the circulator route and 

schedule, but to serve also as general pedestrian gathering and resting places.  The 

circulator should ideally operate on 15-minute headways throughout the day, possibly 

decreasing to 10-minute headways during lunch and the peak commute periods.

 B.8 New Business/Employee Commuter Benefits Flier/Packet

The project Transportation Coordinator would prepare fliers and/or packets that outline 

the key TDM amenities and services made available by the project.  The fliers/packets 

would be distributed to new employers within the project, for employers to post and/or 

disseminate to their employees working at the project.

 B.9 Biennial Transportation Fair and Other Marketing

The Transportation Coordinator would sponsor an annual Transportation Fair for the 

first two years following the issuance of the first certificate of occupancy, adjusting to 

once every two years thereafter.  The Transportation Fair would promote the alternative 

transportation opportunities available to project employees (and residents).  Special 

prize drawings and awards may also accompany the Fair to make the event more 



festive for participants.  The Transportation Coordinator would also promote the annual 

state-level events of California Rideshare Week and the California Bike Commute.

C. Non-Residential Tenant and Property Owner TDM Provision

The Applicant, or its successor, would issue a TDM Provision with each lease or 

purchase agreement, to formally introduce tenants and property owners to the project 

TDM program.  The TDM Provision would also encourage all tenants and property 

owners to consider alternative work hour schedules, if feasible, such as those outlined 

below.

 C.1 Alternative Work Schedules

Examples of alternative work schedules include: 1) compressed work week schedules, 

such as the 9/80 work schedule that allows employees to compress their work 

schedules into nine days to receive one specified day off every-other week; 2) adjusting 

the typical start and end times of specific departments or offices to avoid the evening 

peak period; and/or 3) offering employees the flexibility to adjust their designated work 

schedules by up to half an hour, upon supervisor or management approval, if needed to 

participate in a carpool, vanpool or public transit arrangement.

D. Pursue Eclectic Tenant Mix

The trip-reduction objectives of the project could be facilitated by pursuing a mix of 

tenants for the non-residential portion of the development.  Larger tenants (i.e., tenants 

with 250 or more site employees) can benefit the project TDM effort because they not 

only tend to provide a better foundation for viable carpool/vanpool opportunities, but 

larger tenants are also subject to SCAQMD’s Rule 2202, which can lead to a mutually 

beneficial relationship between the project’s and tenant’s trip-reduction objectives.

Tenants with less traditional and/or more varied work schedules can also benefit the 



project TDM effort, because such schedules can shift a proportion of their employee’s 

arrival and departure hours outside of the AM and PM peak hours of concern.

E. Monitoring

The Applicant acknowledges that the City of Long Beach may periodically inspect the 

project site to ensure the implementation and continued maintenance of the signed-off 

TDM Plan.  Furthermore, to ensure the 20 percent trip-reduction goals are met, an 

annual monitoring program is proposed whereby traffic counts are conducted within the 

project during the AM and PM peak hours, at locations most likely to intercept project-

related vehicle trips versus commuter cut-through trips.
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1. INTRODUCTION

The Water System Master Plan Report provides the following information for the PacifiCenter @
Long Beach project:

A description of the existing water system and related demand;
An analysis of the proposed water and reclaimed water systems, and projected demands; and
A description of the potential impacts relative to capacity and water supplies.

Kimley-Horn and Associates, Inc., prepared this report as a part of the Master Planning and
preliminary design efforts for Boeing Realty Corporation.

1.1 Site Background

The PacifiCenter site is located approximately 5 miles northeast of downtown Long Beach and
immediately north of the Long Beach Municipal Airport. A majority of the site (approximately 238
acres) is located within the City of Long Beach, while the remaining portion of the site
(approximately 23 acres) is within the City of Lakewood. In general, the project site is bound by
Carson Street on the north, the Long Beach Airport on the south and southwest, Lakewood Boulevard 
on the east, and the Lakewood Country Club and Airport on the west. Figure W-1 presents an aerial
map of the project site.

Prior to 1941, the PacifiCenter site was undeveloped and generally consisted of relatively flat, grassy
areas. In 1923, the adjacent Airport (then known as Daugherty Field) began operations, which
included an unpaved open airfield with hangars located to the southwest of the project site. In order
to meet the aircraft production requirements of World War II, the United States of America War
Assets Administration purchased the project site and adjacent properties in 1941 and began to
construct an aircraft production facility that was known as the Long Beach C-1 facility, which was
operated by the Douglas Aircraft Company.

By 1945, the Long Beach C-1 facility was fully operational. The Long Beach C-1 facility thereafter
became Douglas Aircraft Company’s largest production center. At its peak, the facility included
approximately 1.4 million square feet of covered workspace, produced one plane every hour, and
employed over 50,000 workers.

During the years following the end of World War II, employment at the C-1 facility declined to
approximately 1,000 employees. As a result, in 1947, the Douglas Aircraft Company started to
acquire portions of the C-1 facility from the United States government. The acquisition of the entire
C-1 facility was completed in 1961. In 1967, Douglas Aircraft Company merged with McDonnell
Aircraft Company to form the McDonnell Douglas Corporation, which was subsequently acquired in
1997 by the Boeing Company. Between the 1960’s and early 1990’s, growth in commercial aviation
increased on-site employment to approximately 40,000 employees. To date, the types of on-site
operations associated with aircraft production have included office, research and development
(R&D), manufacturing and processing, assembly and subassembly, material storage, testing and
laboratories, and ancillary aviation-related services.
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1.2 Existing Conditions

Until recently, the existing Boeing facilities on the PacifiCenter site contained over five million
square feet of total floor area. 1 The majority of the existing development consists of large corrugated 
metal industrial buildings and airplane hangars as indicated in the aerial photograph provided in
Figure W-1. These low to mid-rise industrial and R&D buildings are located throughout the project
site and generally range between 30 to 90 feet in height and from 2,000 up to approximately 500,000
square feet in floor area. In addition, the site includes a nine-story former executive office building
along Lakewood Boulevard. The remainder of the project site is paved with asphalt or concrete. An
engine run-up/aircraft testing area is located adjacent to the Airport in the southwest corner of the site. 

Currently, most of the aviation-related uses and activities on the project site have been discontinued.
However, approximately 379,500 square feet of existing on-site floor area is being used for
production associated with Boeing’s C-17 and 717 aircraft, including final aircraft preparation,
ground support, receiving customer operations, aircraft testing and ancillary support functions. This
area is known as the Boeing Enclave and is located within the southwestern portion of the project site 
as indicated in Figure W-1. The Enclave contains approximately 48 acres.  The primary C-17 and 717 
plants are located adjacent to the project site along the west side of the Airport and on the east side of
Lakewood Boulevard, respectively.

Development of the PacifiCenter project will result in the replacement of existing buildings and
structures with new R&D, light industrial, office, retail, hotel, residential, and potentially the
continuation of some aviation-related uses. PacifiCenter is anticipated to be fully developed by the
year 2020. 1

1.3 Study Objective

The objective of this Water System Master Plan is to describe the proposed on-site water system, the
reclaimed water system, and to identify potential environmental impacts that may result from the
development of the PacifiCenter project. The study analyzes existing and future conditions on the
site and presents the proposed water and reclaimed system improvements.

2. EXISTING CONDITIONS

Kimley-Horn has reviewed documents and files from the Cities of Long Beach and Lakewood and
met with members of the respective agency staffs. The documents and files reviewed include basin-
wide maps, conceptual plans of the proposed project, and plans of the proposed improvements.
Section 5 of this report lists the agency staff contacts.

2.1 City of Long Beach Regional Water System

The City of Long Beach currently provides water services for domestic and fire protection to the
portion of the site within the City of Long Beach. The City of Long Beach’s water sources include
25 active groundwater wells that provide approximately 42 percent of the City’s water supply and
imported water purchased from the Metropolitan Water District of Southern California (MWD).

1Project description provided by PCR.
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The MWD obtains its water supplies from the Colorado River Aqueduct and the State Water Project
Aqueduct via the Sacramento River Delta. The MWD supplies 26 member agencies whose total
population is approximately 17 million. The City of Long Beach is one of the 14 member cities of
the MWD. The MWD treats and delivers an average of 1.7 billion gallons per day and more than 2
billion gallons on a hot day. The service area population is expected to grow by about 43 percent to
about 22.3 million people by the year 2020. The MWD’s Integrated Resources Plan has targeted
increased conservation, recycling, storage, and water transfers to help ensure the region’s future water 
supply and reduce dependence on imported water from the Colorado River and Northern California.
The Southern California Association of Governments (SCAG) projects the population to increase
over a 17 year period from 2003 to 2020 at an average annual growth rate of 0.6 percent for the City
of Long Beach, 0.2 percent for the City of Lakewood and 0.9 percent for Los Angeles County.2 The
SCAG projected population growth is consistent with the MWD’s growth projections.

The MWD’s long-range water reliability program provides for storing water during wet periods for
use during dry spells. The MWD has negotiated nearly 1 million acre-feet of underground storage in
the San Joaquin Valley near the State Water Project and is negotiating for about 2.5 million acre-feet
of aquifer space near the Colorado River Aqueduct. The MWD’s Diamond Valley Lake, formerly the 
Eastside Reservoir Project near Hemet in southwestern Riverside County, was dedicated in March,
2000, and is now being filled. Filling the reservoir will be complete sometime in 2003. When the
reservoir is filled, it will hold approximately 800,000 acre-feet and will nearly double the surface
reservoir capacity in the region, providing a six-month emergency supply of drinking water.

The City of Long Beach Water Department (LBWD) manages a water system that includes 25 active
groundwater wells, 2 active MWD connections (LB4 and LB8), 4 inactive MWD connections (LB1,
LB5, LB6, and LB7), 2 water reservoirs (Alamitos and J. Will Johnson), a 62.5 million gallon water
treatment plant, and a network of water mainlines and fire hydrants. Figure W-2 illustrates the City
of Long Beach Municipal distribution system.

The Long Beach Water Reclamation Plant, owned and operated by the County Sanitation Districts of
Los Angeles (CSDLA) and located in El Dorado Park in the City of Long Beach, provides reclaimed
water used for irrigation throughout the City and will be used to irrigate the landscaping of the
PacifiCenter project.

The existing Boeing Company manufacturing facility at the PacifiCenter site is served by a LBWD
20 inch diameter cast iron water main that is located in the Carson Street right-of-way. Figure W-3
illustrates the on-site private domestic water distribution system. The City of Long Beach Water
distribution system is depicted on Figure W-2. Figure W-2 also depicts the regional water system
that serves the project site.

2.2 City of Lakewood Regional Water System

The Lakewood Department of Water Resources provides service for the portion of the project site
within the City of Lakewood. One 6 inch potable water line enters the site at the corner of Paramount 
Boulevard and Cover Street and runs to the airplane wash rack and fire suppression system within the 
Lakewood portion of the project site. The City of Lakewood does not currently provide reclaimed
water service to the project site. The City of Lakewood maintains three sources of water supply to
meet current customer demand: groundwater, surface water, and reclaimed water. The City of

2 Section V.J.1, Population, of the Draft Environmental Impact Report.
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Lakewood will not be furnishing reclaimed water to any portion of the proposed PacifiCenter
development.3

The City currently relies on groundwater for 100 percent of its potable water supply. The City draws
its supply from the Central Groundwater Basin. This source annually supplies approximately
238,000 acre-feet of potable water to the area. The City of Lakewood supplements the potable water
supply with imported water from Central Basin Municipal Water District (CBMWD) through two
connections. The capacity of each connection is 15 cubic feet per second. Figure W-2 illustrates the
City of Lakewood’s distribution system.

The City’s Department of Water Resources anticipates a gradual rise in water use, which comes with
the passage of time and an increase in the economic vitality in the region. The water use is expected
to stay within the City’s allowable pumping and carry-over rights4 through 2020.5 The City’s
production facilities can produce up to 22 million gallons per day to meet peak demand. The City’s
water facilities can maintain this volume of production for two days. The City’s water wells can
produce up to 16 MG of water on a daily basis The average daily demand is approximately 8.2
million gallons per day and the peak demand for a day during the fiscal year of 1999-2000 was 11
million gallons. A small portion of the total water production is un-metered. This water is used for
fire fighting and street sweeping and includes lost water due to leaks in the system. Approximately
0.4 percent of the City’s total water production is used to maintain the water quality in the system
through annual flushing and valve exercising programs. The system’s water loss remains low,
approximately 2 percent of the annual water production.

The City of Lakewood does not anticipate a severe water supply shortage during the 20 year planning 
period. The 1995 purchase of 400 acre-feet of additional water rights from the CBMWD increases
the reliability of the City’s supply. Any disruption in water production would be short lived and
connected to operational problems including, but not limited to, power outages or disasters.

2.3 Regional Reclaimed Water System

The City of Long Beach provides reclaimed water services for irrigation purposes within the City via
the Long Beach Water Reclamation Plant.  Figure W-2 illustrates the City of Long Beach’s reclaimed 
water distribution system. A 20 inch diameter LBWD reclaimed water main is located in the Carson
Street right-of-way adjacent to the site. The City of Lakewood does not currently provide reclaimed
water service within the City. Presently, the Boeing facility does not utilize reclaimed water.

2.4 Existing Water Demand

The existing water consumption at the project site includes water utilized for drinking, kitchen, toilet,
industrial, and irrigation purposes. A large portion of this water consumption is disposed of through
the sewer system. Sewage generation is generally assumed to be related to the amount of water that
goes into sinks, toilets, and other wastewater disposal systems. Water consumed that does not

3 James Glancy, Director of Water Resources, City of Lakewood, Personal Communication, July 2001.
4 Lakewood is allowed to carry over 20 percent of its allowable pumping rights to the next fiscal year or a 
maximum of 1,873 acre-feet of water.
5 City of Lakewood Urban Water Management Plan Update 2000, dated December 12, 2000.
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ultimately go into the sewer system includes water for landscape irrigation and other miscellaneous
uses that would drain into the storm drain system or evaporate. At this time, the City of Lakewood
serves the western portion of the project site within the City of Lakewood. The consumption of the
Lakewood portion of the Boeing property was 356 GPD in 2000.6 Figure W-3 illustrates the existing
water system.

Land use at the existing facility, based on occupied floor area as of May 2003, is consistent with a
general manufacturing category utilized by the LBWD for both sewage and water generation rates.
The historical record of water usage by the existing manufacturing facilities has ranged from a high of 
330 million gallons a year (MGY) in 1992 through 1993 to a current (2001-2002) low of 76 MGY.
The 330 MGY is consistent with the Boyle Engineering water demand study completed in 1994 for
the LBWD.  The study incorporated the existing Boeing facility and water consumption from both the 
City of Long Beach and the City of Lakewood. The study, used for the evaluation of the City of
Long Beach water system, assumed full utilization of the Boeing facility and was estimated at 341
MGY, which equates to an average daily flow of 935,000 GPD.  This rate is consistent with the water 
demand coefficients used in this report, see Table 6. Based on these coefficients and the existing
active floor area, the base line water demand is 75,900 GPD.

2.5 Existing Fire Flows

Aside from daily water demand, fire flow and pressure in the water system must be adequate for fire
protection. In the California Fire Code, fire flow requirements are based on building type and floor
area, which range from 1,250 to 5,000 gallons per minute (GPM) at a pressure of 20 pounds per
square inch (PSI).

In order to determine the adequacy of the existing fire flows on the site, output data from a computer
model for fire flow results were obtained on July 11, 2001 from the LBWD. The locations of the
computer model tests are as follows: 

Node 8759, located at the intersection of Carson Street and Lakewood Boulevard;
Node 41894, located mid-block of Lakewood Boulevard between Carson Street and Conant
Street; and 
Node 8835, located at the intersection of Lakewood Boulevard and Conant Street.

The purpose of the analysis was to establish base pressures for fire flow during the maximum day
demand.  The results of the City’s analysis are shown in Table 1.

Table 1: Hydraulic Analysis Computer Model Results-LBWD 1,3

6 James Glancy, Director of Water Resources, City of Lakewood, letter to Mr. Chuck Spinks, September 21, 
2001.
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Fire Flow
3000 GPM

Node 8759
EL 47 FT 2

Node 41894
EL 40 FT

Node 8835
EL 34 FT

HGL (FT) 2 174 165 158

Pressure (PSI) 55 54 54

Fire Flow
3500 GPM

Node 8759
EL 47 FT

Node 41894
EL 40 FT

Node 8835
EL 34 FT

HGL (FT) 173 162 153

Pressure (PSI) 55 53 52

Fire Flow
4000 GPM

Node 8759
EL 47 FT

Node 41894
EL 40 FT

Node 8835
EL 34 FT

HGL (FT) 172 158 147

Pressure (PSI) 54 51 49

Footnotes:
1 Table 1, excerpted from City of Long Beach data provided to Kimley-Horn via transmittal

on July 16, 2001 (see appendix H of this report for complete data).
2 HGL is hydraulic grade line; EL is elevation; FT is feet.

                                 3 Final Design of water facilities will require current fire flow test.

Assumptions used by the LBWD in estimating pressure and flow from the computer model are
described below:

The Metropolitan Water District interconnect was assumed closed. This has been normal
summertime operation over the last few years.
The water level at J.W. Johnson and Alamitos reservoirs were assumed to have an elevation
of 191 feet.
Two 12 inch loops were introduced into the model on the proposed development’s First
Street and B Street towards Conant Street. The purpose of these loops was to try to estimate
how much fire flow might come from Carson Street and how much might come from
Lakewood Boulevard.
The LBWD’s Hydraulic model uses the H2ONet engine developed by MW Soft.
Fire flow was recorded at one node off of Carson Street and two nodes off of Lakewood
Boulevard.

To supplement the computer model hydraulic analysis, field fire flow tests were performed at two fire 
hydrants on Carson Street near Lakewood Boulevard. Due to the construction occurring on
Lakewood Boulevard and Carson Street at the time the tests were performed, these fire flow tests
were performed at the closest fire hydrant due west of the proposed PacifiCenter site so that such tests 
would not impact the construction activity. The results of the City’s field test are summarized in
Table 2.

Table 2: Fire Flow Test Data- LBWD1

Date Test No. Hydrant Read Hydrant Flow 
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Static
(PSI)

Residual
(PSI)

Chart
Reading

LBWD
Calculated

Flow
(GPM)

7-11-2001 1044 58 50 28 2280
7-13-2001 1044 55 50 28 2280

Footnote:
1 Table 2 Excerpted from City of Long Beach data provided to Kimley-Horn via transmittal on 

July 16, 2001 (see appendix H of this report for complete data).

Additional fire hydrant flow test data for this report was also obtained from the City of Lakewood.
This data was dated January 13, 1999. The test was performed for a Wal-Mart site located on the
East Side of Paramount Boulevard and Kessler Street. Table 3 summarizes the fire flow test data
from the City of Lakewood. The test was a simultaneous dual-hydrant flow test with a combined
actual observed flow of 3,846 GPM and a combined calculated flow of 5,590 GPM at 20 PSI.

Table 3: Fire Flow Test City of Lakewood 1

Hydrant No:
122-176

North Paramount Hydrant No:
122-205

South Paramount

STATIC: 60 PSI STATIC: 60 PSI
RESIDUAL: 40 PSI RESIDUAL: 40 PSI
DIFFERENTIAL: 20 PSI DIFFERENTIAL: 20 PSI
PITOT: 20 PSI PITOT: 20 PSI
ORIFICE SIZE: 4 INCHES ORIFICE SIZE: 4 INCHES
OBSERVED FLOW: 1,923 GPM OBSERVED FLOW: 1,923 GPM
Flow @ 40 PSI: 1,923 GPM Flow @ 40 PSI: 1,923 GPM
Flow @ 30 PSI: 2,393 GPM Flow @ 30 PSI: 2,393 GPM
Flow @ 25 PSI: 2,601 GPM Flow @ 25 PSI: 2,601 GPM
Flow @ 20 PSI: 2,795 GPM Flow @ 20 PSI: 2,795 GPM

Footnote:
1Data received from Lakewood Department of Water Resources.

Based on the fire flow test and the hydraulic analysis provided by the City of Long Beach Water 
Department (Table 1); KHA has developed a computer model of the proposed and existing adjacent 
system to determine if the City’s system can provide the site with the required flows.

2.6 Regulatory Framework

Several regulations and ordinances regarding water supply and water use apply to the PacifiCenter
project site and the proposed development. These regulations and ordinances are briefly discussed
below.

1 City of Long Beach Water Department has not verified these findings using their complete water model of the
City.
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2.6.1 Fire Department Requirements

The County of Los Angeles Fire Department is contracted to provide fire protection to the City of
Lakewood. Both the City of Long Beach Fire Department and the County of Los Angeles Fire
Department require the provision of fire flows to serve individual development in accordance with the 
California Fire Code (CFC). The CFC allows a 75 percent reduction in required fire flows for
buildings constructed with an approved sprinkler system; the corresponding fire departments will
evaluate building plans at the time of permitting to ascertain if reductions apply. The reductions
allowed with the use of fire sprinklers are based on land use, fire hazard, life safety, response time,
type of building construction, and square footage. Table 4 contains the design criteria as it pertains
to fire protection design without the allowed reduction for fire sprinklers.

Table 4: Fire Flow Criteria by Land Use

Use Fire Flow1

Demand
(GPM)

Duration
(Hours)

Hydrant
Spacing

(FT)

Remarks:

Office 3,000 5 300
Retail 3,000 5 300
Hotel 5,000 5 300

Research and 
Development 5,000 5 300

Housing 3,000 2 500 High Density
Footnote:

1. All fire flow values to maintain 20 PSI residual pressure

The City of Long Beach and the County of Los Angeles require on-site hydrants when any portion of 
a proposed structure exceeds the allowable distance from a public hydrant located in the right-of-way.
The on-site hydrants shall be spaced at 300 to 600 foot intervals depending upon the type of building
construction. Only sprinklered buildings qualify for the maximum hydrant spacing of 600 feet. For
non-sprinklered buildings, locations shall consider fire protection-access doors and outside storage;
however, the distance between hydrants shall not exceed 400 feet. On-site flow may be greater
depending upon the size of the structure and the distance from the public hydrants.

A summary of the fire stations located in the area of the proposed development is provided below:

Long Beach Fire Department
Station 17 2241 Argonne Avenue
Station 19 3550 Clark Avenue
Station 23 2300 East 27th Street

Los Angeles County Fire Department
Station 45 4020 Candlewood Street
Station 122 2600 Greenmeadow Road
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2.6.2 California Regulatory and Statutory Requirements

Title 24 of the California Administrative Code contains the California Building Standards, including
the California Plumbing Code, which promotes water conservation. Title 20 addresses Public
Utilities and Energy including appliance efficiency standards that promote water conservation. In
addition, several other State laws and regulations require water-efficient plumbing fixtures in
structures and impose other requirements related to water supplies and conservation. These include
the laws and regulations summarized below:

Title 24, California Administrative Code Sections 25352(i) and (j) address pipe insulation
requirements, which can reduce water used before hot water reaches equipment or fixtures.
These requirements apply to steam and steam-condensate return piping and recirculating hot
water piping in attics, garages, crawl spaces, or unheated spaces other than between floors or in
interior walls.  Insulation of water-heating systems is also required.

Title 20, California Administrative Code Section 1604 (g) (Plumbing Fittings) establishes
efficiency standards that give the maximum flow rate of all new showerheads, lavatory faucets,
sink faucets, and tub spout diverters.

Title 20, California Administrative Code Section 1606 (Appliance Efficiency Regulations-
Certifications) prohibits the sale of fixtures that do not comply with regulations. No new
appliance may be sold or offered for sale in California that is not certified by its manufacturer to
be in compliance with the provisions of the regulations establishing applicable efficiency
standards.

Health and Safety Code Section 17921.3 requires low-flush toilets and urinals in virtually all
buildings as follows:

“All new buildings constructed in this state shall use water closets and associated flushometer 
valves, if any, that use less than an average of 1.6 gallons per flush and which meet the
performance standards established by the American Society of Mechanical Engineers
standards A112.19.2-1990 and A112.19.6-1990 and urinals and associated flushometer
valves, if any, which use no more than an average of 1 gallon per flush and which meet
performance standards established by the American Society of Mechanical Engineers
standards A112.19.2- 1990 and A112.19.601990…”.

Health and Safety Code Section 116785 prohibits installation of residential water softening or
conditioning appliances unless certain conditions are satisfied. Included is the requirement that,
in most instances, the installation of the appliance must be accompanied by water conservation
devices on fixtures using softened or conditioned water.

Government Code Section 65591 et seq. – Water Conservation in Landscaping Act states that the
Department of Water Resources must prepare a model water efficient landscape ordinance for use 
by local agencies. The Act then calls for local agencies to adopt a water efficient landscape
ordinance containing measures to reduce irrigation water usage. In accordance with the Act, the
City of Long Beach has adopted a water conservation ordinance.

California Water Code Section SB 221 prohibits a city or county from approving a residential
subdivision of more than 500 units in non-urban areas unless there is written verification from the 
water service provider that sufficient water supplies are or will be available for the development.
Government Code section 66473.7(i) states: 
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(i) This Section shall not apply to any residential project for a site that is within an urbanized
area and has been previously developed for urban use, or where the immediate contiguous
properties surrounding the residential project site are, or previously have been, developed for
urban uses...

California Water Code Section 10910 et seq. requires each public water system to determine that
a new project’s anticipated water demand is included as a part of the most recently adopted Urban 
Water Management Plan (UWMP). The Act adds consequences for water agencies that do not
submit or update their UWMP and mandates that Water Supply Assessments be prepared for all
projects subject to the California Environmental Quality Act.

Under SB 610, Long Beach Water Department’s UWMP must describe the water supply projects
and programs that may be undertaken to meet the total project water use of the services area. In
addition, if groundwater is identified as a source available to the supplier, SB 610 requires
additional information such as: (1) a groundwater management plan; (2) a description of the
groundwater basin(s) to be used and the water use adjudication rights, if any; (3) a description
and analysis of groundwater use in the past five years; and (4) a discussion of the sufficiency of
the groundwater that is projected to be pumped by the supplier. While the Long Beach portion of
the project is subject to SB 610 the Lakewood portion of the PacifiCenter project does not meet
the definition of a project per Section 10912 of the Water Code and the requirements of SB 610
do not apply as discussed in Section VM1 Sewer of the EIR.

Assembly Bill 901, signed October 2001 into law, requires UWMPs to contain information
specifically pertaining to the quality of water supply sources. In addition to requirements related
to UWMPs, SB 610 recognizes the need to link water supply and land use planning as currently
required by Section 10910 of the Water Code. Under certain circumstances, a city or county is
required to request in conjunction with a development project a water supply assessment
containing specific information from the water service provider to prepare a water supply
assessment requested by a city or county for any “project” defined by Section 10912 of the Water 
Code that is subject to CEQA. The bill prescribes a timeframe within which a public water
system is required to submit the assessment to the city or county and authorizes the city or county 
to seek a writ of mandamus to compel the public water system to comply with requirements
relating to the submission of the assessment.  If the provider determines that water supplies are, or 
will be, insufficient, plans must be submitted for acquiring additional water supplies.
Additionally, the bill requires the city or county to include the water supply assessment and other
pertinent information in any environmental document prepared (e.g., EIR) for the project
pursuant to the act.

Development of the PacifiCenter Project will result in a long-term increase in water consumption.
In accordance with the requirements of SB 610, the Long Beach Water Department has prepared
the Water Availability Assessment Report for PacifiCenter that analyzed water demands for the
proposed project in the context of the Water Department’s ability to provide adequate water
supplies. Based on the uses proposed for the project site at buildout, an estimated total of 1.41
mgd (4.33 acre-feet) of potable water and 0.403 mgd (1.24 acre-feet) of reclaimed water would be 
consumed on an average day, and 2.42 mgd (7.43 acre-feet) of potable water and 0..94 mgd (8.65
acre-feet) of reclaimed water would be consumed on a maximum day.

Based on the Long Beach Water Department 2000 Urban Water Management Plan, an estimated
potable water use of 80,346 acre-feet per year and reclaimed water use of 13,025 acre-feet per
year is projected. The water consumption associated with this project represents approximately
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2.0 percent of LBWD’s future water average domestic demand and 3.5 percent of LBWD’s future 
reclaimed water average demand.

Based on this assessment and the Water Availability Assessment prepared for the PacifiCenter @
Long Beach on December 19, 2002, the Long Beach Water Department has provided assurances
that there is sufficient capacity to supply the proposed project with potable water for the 20-year
timeframe specified in the legislation during normal, single-dry and multiple-dry years.
Therefore, the impacts associated with water supplies would be less than significant.

3. Proposed Improvements

3.1 Hydraulic Modeling

Kimley-Horn performed the analysis of the Boeing water system with the aid of the Haestad
Methods, Inc., Cybernet and WaterCAD water modeling programs.  Using the mathematical model of 
the existing water system, an evaluation of the existing steady-state flow conditions in the existing
pressurized pipe system was performed.  The model was calibrated to emulate the current flow regime 
of the hydrant fire flow tests as furnished by the City of Long Beach. The model output results are
located in Appendices A, B, and C of this report.

The program uses pipe network equations that express mass continuity and energy conservation in
terms of discharge in each pipe section. This set of simultaneous nonlinear algebraic equations is
solved with a linear method algorithm that determines the flow rate in each line using gradient
methods to handle the nonlinear flow rate in terms of the energy equation. Line losses are typically
determined from the Hazen-Williams equation, and local losses are determined by multiplying a
minor loss coefficient by a function of the flow velocity.

The pipe network is modeled as nodes and pipelines. Nodes are located at junction points where two
or more pipes intersect, and at the end of a pipe. Each pipe is assigned a diameter, length, and
coefficient of friction. The nodes are assigned an elevation and typically a water demand in GPM.
The pipes are arranged in a series of loops so that one node can receive supplied water from different
directions.  The arrangement of the nodes and pipes represent the actual water system.

The proposed PacifiCenter site water distribution system was modeled using the calibrated existing
Cybernet model. The proposed system model was added to the existing city system model and
analyzed for impacts. The average daily peak flow demands were applied to the model with respect
to development units. The simulation results of this modeling are located in Appendices E, F, and G
of this report.

The capacity of the proposed system was analyzed based on its ability to provide the required
domestic water and emergency fire flows for the proposed project. The proposed water system for
the PacifiCenter project has been analyzed based on the system’s fire flow capacity, since fire flow
requirements are significantly higher than domestic water demand or peak demand for individual
uses.

As part of the improvement program, when a full street improvement is constructed, the programmed
utility improvements, including water system improvements, would be constructed at the same time.
In addition, the utility improvements would be constructed to accommodate future development of
the site and not just the specific development increment. This would ensure that the utility
improvements would be constructed in a logical manner and would reduce the potential for additional 
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trenching and resurfacing of streets for subsequent utility improvements. The coordination of street
and utility improvements is a conservative approach to accommodating the project’s utility
requirements, as sufficient utility capacity would not typically be provided in advance of the actual
development-related demand. Figure W-4 illustrates the proposed water system improvements.
Figure W-5 illustrates the proposed reclaimed water system improvements.

3.2 Domestic Water Demand

Based on conversations with Robert Villanueva, P.E., LBWD, the per capita demand is 140 gallons
per person per day for residential uses in Long Beach, which includes water for irrigation. Since the
PacifiCenter development will provide a reclaimed water distribution system for irrigation separate
from the domestic water consumption via the City’s reclaimed water system, the per capita demand
coefficient used in the water system model for the PacifiCenter development is 110 gallons per person 
per day for residential development.7  The model also assumed 2.5 persons per dwelling unit, which is
the value used by the Long Beach Water Department for system planning and design.

Domestic water demand coefficients were used for the non-residential component of the planned
development. The demands were evaluated for office, retail, light industrial, hotel, and R&D land
uses. Since no current water demand coefficients were available for Planned Development zoning
and land uses specifically for Long Beach, the sewer coefficients were used in modeling water
demand within the non-residential component of the development. These coefficients exceed the
values used in the 1994 Boyle Report, providing a more conservative estimate of water consumption.
A factor of 1.72 was applied to average daily demand to determine the daily peak flow (maximum
daily demand) in gallons per minute. Also a factor of 2.31 was applied to the average daily demand
to determine the peak hour flow in gallons per minute.

The PacifiCenter project will be developed as a master-planned, mixed-use community. It will
replace the existing uses with the following three primary land uses: 

Commercial (C) (research and development, office, hotel, retail, light industrial, and aviation
related uses);
Residential (R1-R8) (low to medium density); and
Residential (R9-R12) (medium to high density).

Figure W-6 illustrates these land uses. Table 5 tabulates the main development for each land use
category.

To optimize the ability to respond to market conditions, the PacifiCenter project includes
development flexibility allowing the project to be market-driven within approved limits. The
proposed land use plan allows up to 3,300,000 SF of floor space for the commercial designated areas
and 2500 housing units within the residential designated areas. In addition the commercial areas
would allow up to 400 hotel rooms. A retail overlay zone would be allowed over the Residential
Areas adjacent to A Street and East of 1st Street. This 150,000 SF is included in the 3,300,000 SF of
commercial floor space.

7 Data provided by, City of Long Beach Water Department.  110gpd is consistent with the 1994 Boyle Report.
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Table 5: Development Intensities by Parcels
Planned

Development
Unit (a)

Commercial
Building
(SF) (d)

Retail /
Hotel

(rooms) (b)
Housing

(DU)
R1 161
R2 150
R3 132
R4 207
R5 99
R6 137
R7 95
R8 95

R9(c) 356
R10(c) 356
R11(c) 356
R12(c) 356

C1 178,000
C2 90,000
C3 292,500
C4 137,000
C5 146,300
C6 213,400
C7 210,500
C8 211,500
C9 223,000

C10 221,900
C11 222,800
C12 212,100
C13 229,200
C14 228,800
C15 230,800
C16 252,200

Retail / Hotel 150,000 SF 
/400 rooms

Total 3,300,000 150,000 / 400 2,500
(a) Areas for the Planned Development unit were established to 
determine water demands from areas based on anticipated land use 
and are not to be interpreted as specific parcelization for the site or 
ultimate development densities for a specific parcel.
(b) 400 hotel rooms and 150,000 SF of retail would be allowed 
within any of the commercial land use areas. Retail floor SF is 
include in the total Commercial SF of 3,300,000 SF.
(c) Residential units consisting of medium to high density are the 
worst case scenario in terms of water usage.
(d) Office, light industrial, R&D, retail, and hotel are allowed within 
the commercial land use area.
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Table 6 contains the demand coefficients with respect to the land uses in determining the total
demand of the project.

Table 6: Domestic Water Demand Coefficient 1

Use: Demand Coefficient Remarks:
Office 200 gallons per 1,000 sf per day
Retail 200 gallons per 1,000 sf per day
Hotel 150 gallons per room per day

Research and 
Development

200 gallon/per 1000 sf per day

Light Industrial 200 gallon/per 1000 sf per day
Housing 110 gallons per person/per day2 2.5 persons per DU

Footnote:

1Coefficients are based on the City of Long Beach Water Department Tables located in Appendix D of this
report. They have been modified for use on this project. The same coefficients used for the Lakewood
portion of the development.
2Housing demand coefficients typically range from 80-110 gallons per person per day. A conservative 110
gpd was used for water modeling purposes. This assumes the use of reclaimed water for irrigation.

Providing flexibility in developing several areas requires the land uses with the greatest water demand 
be used in analyzing the system. Table 7 tabulates the domestic water demand based on the land uses
that generate the greatest water demand.

Table 7: Domestic Water Demand Summary by User
(Average Daily Demand)

Commercial 1

(SF)
Hotel

Rooms
Housing

Units
Project Totals: 3,300,000 SF 400 2,500

Demand (Long 
Beach):

565,900 GPD

Demand  (2) 
(Lakewood):

94,100 GPD

TOTALS: 660,000 GPD 60,000
GPD

687,500 GPD

TOTAL USAGE 1,407,500
GPD

Footnote:
(1) Retail square footage is included in commercial SF.
(2) Lakewood will be served by LBWD

Table 8 furnishes a demand total as it corresponds to the individual parcels. Table 9 summarizes the
domestic water demands for the project as it relates to the corresponding municipality. The total
average daily demand of potable water for the PacifiCenter development at full buildout is
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approximately 1,407,500 gallons per day (GPD) and the maximum daily demand is approximately
2,420,900 GPD.

Table 8: Domestic Water Demand Summary

Planned
Development

Unit

Average
Daily

Demand
(GPD)

Maximum
Daily

Demand
(GPD)

Peak Hour 
Demand
(GPM)

R1 44,275 76,153 71
R2 41250 70,950 66
R3 36,300 62,436 58
R4 56,925 97,911 91
R5 27,225 46,827 44
R6 37,675 64,801 60
R7 26,125 44,935 42
R8 26,125 44,935 42
R9 (b) 97,900 168,388 157
R10 (b) 97,900 168,388 157
R11 (b) 97,900 168,388 157
R12 (b) 97,900 168,388 157
C1 36,600 61,232 57
C2 18,000 30,960 29
C3 58,500 100,620 94
C4 27,400 47,128 44
C5 29,260 50,327 47
C6 42,680 73,410 68
C7 42,100 72,412 68
C8 42,300 72,756 68
C9 44,600 76,712 72
C10 44,380 76,334 71
C11 44,560 76,643 71
C12 42,420 72,962 68
C13 45,840 78,844 74
C14 45,760 78,707 73
C15 46,160 79,395 74
C16 50,440 86,757 81
Hotel (a) 60,000 103,200 96
Total 1,407,500 2,420,900 2,258
(a) Commercial land uses include 400 hotel rooms and 150,000 SF of 
retail.
(b) Medium to high density residential.

Maximum Daily Demand = 1.72 * Average Daily Demand
Peak Hour Flows = 2.31 * Average Daily Demand
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Table 9: Domestic Water and Reclaimed Water Project Totals

DOMESTIC RECLAIM

Municipality

Average Daily
Demand
(GPD)

Maximum
Daily

Demand
(GPD)

Average
Daily

Demand
(GPD)

Maximum
Daily

Demand
(GPD)

Long Beach 1,313,400 2,259,048 402,715 939,669
Lakewood 94,100 161,852 (1) (1)

Total 1,407,500 GPD 2,420,900 GPD 402,715 939,669
(1) LBWD will supply reclaimed water to the Lakewood portion of the project 

The existing City of Long Beach system was modeled assuming the 12 inch line, located in
Lakewood Boulevard, flowed in a southerly direction only. Based upon a conversation with Robert
Villanueva, P.E. with the LBWD, it was brought to our attention that the 12 inch line connects with a
larger supply line located at Redondo Avenue and can flow in a northerly direction if the demand
distribution of the City’s system incurred such a load.   This adds an additional level of redundancy to 
meet the water demands on the project site.10

3.3 Fire Flow Demand

Fire flow is defined as the quantity of water available for fire protection in a given area and is
normally measured in gallons per minute (GPM). For modeling purposes, the average daily peak
flow was applied to the PacifiCenter’s respective planned units. This creates a “worst-case” scenario
for applying a fire flow demand at any random location and at any random time within the proposed
development timeline. The analysis of the proposed system’s ability to deliver the required fire flow
demand in GPM is based upon the land uses that were identified in Table 4 of this report.

Two independent domestic water system models were developed and tested with respect to the
jurisdictions responsible for providing each portion of the development. At the request of
Lakewood’s Department of Water Resources, an emergency interconnect between the two systems is
being proposed at the City of Long Beach and City of Lakewood City line. Inter-tie connections
between the LBWD and other agencies can not be used for fire flow.  The water system model did not 
include interconnections. Referencing Figure W-8, the City of Long Beach’s portion of the system
delivered more than 5,000 GPM in all areas of development (Appendix E). The City of Lakewood’s
portion of the system required a new 16 inch main parallel to the existing 12 inch main, which is in
Paramount Boulevard from Carson Street to Cover Street (Appendix G). The new 16 inch main will
connect to the existing City of Lakewood’s 16 inch main at the intersection of Paramount Boulevard
and Green Meadow Road. This new connection will allow the delivery of 5,000 GPM11 to all areas
of the development.

Table 10 summarizes the calculated on-site fire flows.

10 October 22, 2001 conversation with Robert Villanueva, City of Long Beach Water Department.
11These flows are based on KHA’s Water Model and have not been verified by LBWD.
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Table 10: Available Fire Flow

Location City
Available Fire 
Flow (GPM) 

Residual
Pressure

(PSI)
First Street – Carson St, PSJ-1 LB 5,500.00 20.00

Carson St – Lakewood Blvd,
EXJ-3

LB 5,500.00 20.00

Conant St – B St., EXJ-7 LB 5,500.00 20.00
Residential 1 – Residential 2,
PPJ-1

LB 5,500.00 20.00

Residential 4 – Residential 5,
PPJ-2

LB 5,500.00 20.00

Lakewood Blvd – A St, PSJ-2 LB 5,500.00 20.00
3rd St – A St, PSJ-4 LB 5,500.00 20.00
A St – 2nd St, PSJ-7 LB 5,500.00 20.00
Carson St – A St, PSJ-9 LB 5,500.00 20.00
3rd St – B St, PSJ-12 LB 5,500.00 20.00
B St – 2nd St, PSJ-16 LB 5,500.00 20.00
A St, J-46 LW 5,285.46 20.00
A St, J-47 LW 5,103.09 20.00
    Abbreviations:                  LB = Long Beach
                                              LW = Lakewood

3.4 Reclaimed Water Demand 

The reclaimed water demand for the PacifiCenter site is assumed to supply reclaimed water for the
proposed open space landscaping. As the City of Lakewood has no reclaimed water infrastructure,
the City of Long Beach will provide reclaimed water the Lakewood portion of the project. This
demand is also assumed to be the equivalent to 2 inches of irrigation per week in depth over the entire 
pervious area. 

The Average Daily Demand equals the total irrigation demand for a 24 hour period in gallons per day 
for each planned development unit. The peak Maximum Daily Irrigation Demands were calculated
from an 8 hour nighttime irrigation period and an irrigation schedule of 3 days per week. The peak
demand was used for sizing the reclaimed water distribution system.  The pervious area to be irrigated
on the private parcels was determined from the Open Space Plan, illustrated in Figure W-7, and is
assumed to be approximately 41 acres.  Similarly, the pervious area for the common and right-of-way
areas was determined from the typical roadway and parkway cross-section that was 20 percent,
yielding approximately 10 acres of green landscape space. Therefore, a total of 51 open space acres
across the PacifiCenter site were assumed in evaluating the reclaimed water demand for irrigation. 

1. Matt Lyon of LBWD has confirmed that the City of Long Beach can supply reclaimed water to the City of
Lakewood portion of the project.
Table 11 summarizes the total demand based on the 2 inches of irrigation per week criteria and is
itemized by parcel.

Table 11: Reclaimed Water Demand Calculations



Water Master Plan Study for PacifiCenter @ Long Beach, December 2003 18

Planned
Development

Unit

Municipality Area
(acres)

Area
(SF)

Green
Space
Area

(SF) (a)

Average
Daily

Demand
(GPD)

Maximum
Daily

Demand
(GPM)

R1 Long Beach 10 436,907 87,381 15,873 77
R2 Long Beach 9.4 407,286 81,457 14,797 72
R3 Long Beach 8.2 357,628 71,526 12,993 63
R4 Long Beach        12.9 561,924 112,385 20,416 99
R5 Long Beach 6.2 268,330        53,666 9,749 47
R6 Long Beach 8.5 372,002 74,400 13,515 66
R7 Long Beach 5.9 257,440 51,488 9,353 45
R8 Long Beach 5.9 257,440 51,488 9,353 45
R9 Long Beach 7.7 336,283 67,257 12,218 59

R10 Long Beach 7.7 336,283 67,257 12,218 59
R11 Long Beach 7.7 336,283 67,257 12,218 59
R12 Long Beach 7.7 336,283 67,257 12,218 59
C1 Lakewood 7.6 331,492 49,724 9,033 44
C2 Lakewood 3.8 163,350 24,503 4,451 22
C3 Long Beach 13 567,587 85,138 15,466 75
C4 Long Beach 5.8 250,906 37,636 6,837 33
C5 Long Beach 6 262,231        39,335 7,145 35
C6 Long Beach 8.8 382,457 57,369 10,421 51
C7 Long Beach       8.7       377,230 56,584 10,279 50
C8 Long Beach 8.7 378,972 56,846 10,326 50
C9 Long Beach 9.4 410,335 61,550 11,181 54

C10 Long Beach 9.4 408,157 61,224 11,122 54
C11 Long Beach 9.4 409,900 61,485 11,169 54
C12 Long Beach 9.0 390,298 58,545 10,635 52
C13 Long Beach 10.4 452,153 67,823 12,321 60
C14 Long Beach 10.4 452,53 67,823 12,321 60
C15 Long Beach 10.5 455,202 68,280 12,404 60
C16 Long Beach 11.4 497,455 74,618 13,555 66

Landscape
Parkways &
perimeters

Entire Site 10 (b) 435,600 435,600 79,130 385

TOTALS 250 (c) 10,890,000
(c)

2,216,899 402,715 1,958

(a) 20% of the total area for residential areas and 15% of the total area for commercial areas are assumed 
as landscape.

(b) Includes parkways for all backbone Streets. 
(c) Total site acreage and square footage includes landscape setback areas, but not backbone streets.

The total reclaimed water demand for the PacifiCenter development is approximately 402,715 gallons
per day with a total peak reclaimed water demand over an 8 hour period of approximately 939,668
gallons per day. The existing reclaimed system has been extensively modified in 2003 and a specific
model for this system has not been developed by either LBWD or KHA. The impact of the system
improvements is designed to be positive, however, this has not been verified by operational results.
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The actual amount of flow will not be affected but, actual delivery pressure may require onsite pumps
for the irrigation facilities.

3.5 Phasing of Water Improvements

As the PacifiCenter is constructed it may be necessary to build areas within the site before other areas 
(i.e., commercial areas prior to the residential areas). This will require infrastructure for those areas
being developed to be constructed prior to the other areas. However, because much of the water
infrastructure is dependent on the total system to function properly, as each area is developed, it will
be necessary to determine what specific water infrastructure outside of the proposed development
area will need to be constructed to provide the required water service and fire flow.

4. Project Impacts

4.1 Thresholds of Significance

A project would normally have a significant impact on water services if after project related
infrastructure improvements:

The estimated water requirements for the proposed project exceed available water supplies or the
estimated demand exceeds the capacity of the existing delivery system in conjunction with the
planned improvements proposed for the project by a substantial magnitude.
Any alterations to the water system made necessary by the proposed project reduce or inhibit the
capacity of the water system serving the project area.

Neither of these significant thresholds will be triggered by the development of the Pacific Center
Project, which is summarized below.

4.2 Project Features and Benefits

The domestic, fire, and reclaimed water impacts that would result from the development of the
PacifiCenter are analyzed below:

The City of Long Beach potable water system has sufficient capacity to serve the project with no
off-site improvements needed. In addition, the on-site water system would be designed and
constructed to provide adequate water service and fire flows.  No adverse impacts are anticipated.

The water system capacity within the City of Long Beach is adequate to handle fire flow
requirements.  Fire flows create the highest demand for water at any one time.  Implementation of 
the project would not require off-site water system improvements, as existing off-site
infrastructure would provide adequate flows to the project site within the City of Long Beach.

Implementation of the PacifiCenter project within the City of Lakewood would require a new 16
inch water line parallel to the existing 12 inch water line in Paramount Boulevard to handle fire
flow requirements. The new 16 inch line would connect to the existing 16 inch line at the
intersection of Paramount Boulevard and Green Meadow Road, and serve the portion of the site
in the City of Lakewood.
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In addition to the on-site upgrades to the potable water system, a reclaimed water system would
be installed in the new PacifiCenter streets to allow for future reclaimed water uses on the site.
Reclaimed water laterals to individual developments for the commercial and multifamily areas
and for the common open space areas for the single family areas within the PacifiCenter property.
Each of these laterals would be sized according to demand for each area. Implementation of the
project would not require off-site reclaimed water system improvements, as existing off-site
infrastructure would provide adequate flows to the project site. Future development on the site
would be required to tap into the reclaimed water system for landscape irrigation needs. The use
of reclaimed water would reduce the demand for potable water from groundwater resources.

The PacifiCenter project would replace the aging, existing private infrastructure onsite with a new 
public system that would follow the proposed roadways with connections to the individual
building lots.

A short-term demand for water may occur during the demolition, excavation, grading, and
construction activities on site. The demolition, grading, and construction activities associated
with implementation of the project would be incremental through time (from start of construction
to buildout) and would be short term and temporary. Thus the demand for water supplies for use
in soil watering (fugitive dust control), clean up, masonry, painting, and other activities would
also be temporary. The demand for water during grading and excavation activities is expected to
be 3,000 gallons per acre per day. Demolition and construction activities would require minimal
water for cleaning activities and would not be expected to have any impact on the existing water
system or available water supplies.

All new development would be required to comply with the State law regarding water
conservation measures, including pertinent provisions of Title 20 and Title 24 of the California
Government Code regarding the use of water efficient appliances. Compliance with these
measures would reduce the projected water consumption estimates for the project at full buildout
and reduce the demand on City supplies.

As part of the plan check review process, the City of Long Beach Fire Department and the
County of Los Angeles Fire Prevention Division would determine the required fire flow for
individual structures based on the type of construction, size of building, and occupancy.

Water line abandonment and new water system connections needed for future developments
would be made in coordination with the City of Long Beach Water Department, the City of
Lakewood Water Department, and the County of Los Angeles Fire Prevention Division,
Engineering and Building Plan Check Unit.

Development of the PacifiCenter Project will result in a long-term increase in water consumption.
Based on the uses proposed for the project site at buildout, an estimated total of 1.41 mgd (4.33
acre-feet) of potable water and 0.403 mgd (1.24 acre-feet) of reclaimed water would be consumed 
on an average day, and 2.42 mgd (7.43 acre-feet) of potable water and 0.94 mgd (8.65 acre-feet)
of reclaimed water would be consumed on a maximum day. 

Based on the Long Beach Water Department 2000 Urban Water Management Plan, an estimated
potable water use of 80,346 acre-feet per year and reclaimed water use of 13,025 acre-feet per
year is projected. The water consumption associated with this project represents approximately
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2.0 percent of LBWD’s future water average domestic demand and 3.5 percent of LBWD’s future 
reclaimed water average demand.

Based on this assessment and the Water Availability Assessment prepared for the PacifiCenter @
Long Beach on December 19, 2002, the Long Beach Water Department has provided assurances
that there is sufficient capacity to supply the proposed project with potable water for the 20-year
timeframe specified in the legislation during normal, single-dry and multiple-dry years.
Therefore, the impacts associated with water supplies would be less than significant.

The total water demand from the PacifiCenter project would be approximately 1,407,500 GPD by 
project buildout or approximately 1,331,600 GPD more than the existing demand. As noted
above, the Long Beach Water Department has provided assurances that the City has sufficient
available water supplies to serve the fully developed condition of the project including the portion 
of the project located within the City of Lakewood.

4.3 Conclusions

The proposed development of the PacifiCenter project will increase the demand for water over
the current site’s water demand. However, both the LBWD and the City of Lakewood Water
Department have sufficient available water supplies to meet this increased demand. It should be
noted that historically the site’s water demand has been substantially higher. At the time when
the site was at full production of commercial and military aircrafts, the water demand was in
excess of one million gallons per day, which is comparable to the proposed project’s estimated
water demand. As the production of aircraft has declined over the last fifteen years, the water
demand has declined accordingly to its current levels. It is clear from the historic record that the
existing water system and supply, which have served this site over the years, are adequate to
supply the proposed development.

The proposed alterations of the existing systems for the proposed project will not adversely affect
the adjacent areas.  The water improvements proposed for Paramount Boulevard will have the net 
affect of providing better fire flow capacity to the existing properties within the immediate areas
adjacent to Paramount Boulevard.

The City of Long Beach’s water sources include 58 percent of imported water purchased from the 
Metropolitan Water District of Southern California (MWD). MWD strongly defends their water
availability predictions in a July 17, 2003 response letter to San Diego County Water Authority
Review of the Metropolitan’s Report on Water Supplies (March 25, 2003) (Appendix J). In
summary, MWD defends the effectiveness of conservation and local projects in reducing
demands; water supply reliability and availability; and increased capabilities to make available
replenishment deliveries to its member agencies and to refill its system storage.

The proposed alterations of the existing systems for the proposed project will not adversely affect
the adjacent areas. 
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5. Contacts

Long Beach Water Department
Robert Villanueva, P.E.
1800 E. Wardlow Road
Long Beach, CA 90807-4994
(562) 570-2499

Long Beach Water Department
Matt Lyon
1800 E. Wardlow Road
Long Beach, CA 90807-4994
(562) 570-2300

Long Beach Bureau of Fire Prevention
Captain Hank Teran
925 Harbor Plaza, Suite 100
Long Beach, CA 90802-6411
(562) 570-2560

City of Lakewood
James Glancy, Director of Water Resources
5050 N. Clark Avenue
Lakewood, CA 90712
(562) 866-9771

Los Angles County Fire Prevention Division
Wally Collins, Land Development Unit
5823 Rickenbacker Road
Commerce, CA 90040
(323) 890-4243

Los Angles County Fire Prevention Division
Andy Wells, Engineering and Building Plan Check Unit
5823 Rickenbacker Road
Commerce, CA 90040
(323) 890-4125

Metropolitan Water District of Southern California
700 N. Alameda Street
Los Angeles, CA 90012
(213) 217-6000

K:\99040006 - Master PLan Revision\Reports\Water Master Plan (watermodel)\water report\current\Water_Master_Plan_Study_
December2003.doc





The original oversized exhibit is available on file and available for Review at: 
City of Long Beach-Planning and Building Department
333 West Ocean Boulevard, 7th Floor, Long Beach, CA 90802

















































































































































































































APPENDIX S
WATER SUPPLY ASSESSMENT













































Appendices A-F of the Water Supply Assessment 

are on file at the City of Long Beach
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APPENDIX U
RESEARCH OF SOLID WASTE IMPACT THRESHOLDS

PCR has contacted several public agencies in an effort to obtain quantitative impact 
thresholds utilized to assess potential significance related to solid waste consumption and 
facilities capacity that may be applied in Los Angeles County, in accordance with CEQA.
In addition, PCR contacted other jurisdictions to gather information as to how they address 
this issue. Through its research, PCR has determined the following information:

County Sanitation Districts of Los Angeles County.  PCR staff spoke with 
Grace Chan, Planning and Permitting Section Head of the Solid Waste
Management Department in December 2001.  She indicated the Sanitation Districts 
do not maintain quantitative thresholds used to determine potential impact
significance of generated solid waste. 

California Integrated Waste Management Board.  PCR staff spoke with Sue 
O’Leary, Supervisor of the Environmental Overview Section of the Permitting and 
Inspection Branch in January 2002.  She indicated that while the Board identifies 
typical solid waste generation rates that can be used in providing a general level of 
information for planning purposes, it does not maintain specific quantitative
thresholds to be used in determining potential impact significance of generated 
solid waste.

City of Los Angeles.  The Draft Los Angeles CEQA Threshold Guide provides a 
screening criterion and discusses significance threshold for solid waste analysis.
The screening criterion is used to determine whether further study in an expanded 
Initial Study, Negative Declaration, Mitigated Negative Declaration or EIR may be 
required, and is stated as follows:  Would implementation of the proposed project 
result in solid waste generation of five tons or more per week? A “no” response to 
the preceding question indicates that there would normally be no significant impact 
on solid waste from the proposed project and therefore, impacts would be less than 
significant.  A “yes” response to the preceding question would require further study 
in an expanded Initial Study, Negative Declaration, Mitigated Negative Declaration, 
or EIR.  However, with regard to CEQA analyses, the City of Los Angeles does not 
quantitatively define its significance threshold for solid waste, but rather, the
determination of significance is made on a case-by-case basis, considering an 
array of factors.  No formal guidance has been provided as to how the factors can 
be applied.
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County of Santa Barbara.   Solid waste threshold criteria utilized by the County of 
Santa Barbara are based upon current and expected average solid waste
generation for Santa Barbara County from 1990-2005.    A project is considered to 
result in significant impacts to landfill capacity if it would generate 5 percent or more 
of the expected annual average increase in waste generation, thereby using a 
significant portion of the remaining landfill capacity.  Based upon the analysis
conducted (from County of Santa Barbara Waste Generation Study, February
1991), the numerical value associated with this 5 percent increase is 196 tons per 
year.  Source reduction, recycling, and composting can reduce a project’s waste 
stream by as much as 50 percent.  If a proposed project generates 196 or more 
tons per year after reduction and recycling efforts, impacts would be considered 
significant and unavoidable.

Regarding thresholds for cumulative impacts, an increase in solid waste of 1 
percent or more of the estimated annual increase as identified in the SRRE would 
be considered an adverse addition to regional cumulative solid waste impacts.  One 
percent of the SRRE projected increase in solid waste equates to 40 tons per year.
To reduce adverse cumulative impacts and to be consistent with the SRRE,
mitigation should be recommended for projects which generate between 40 and 
195 tons of solid waste.  Projects that generate less than 40 tons per year of solid 
waste would not be identified as contributing to a significant cumulative adverse 
effect, due to the small amount of waste generated by these projects and the 
existing waste reduction provisions in the SRRE. 

County of Ventura.  PCR staff spoke with Gerard Kapuscik, Manager of the 
Planning and Recycling Division of the Ventura County Solid Waste Management 
Department in February 2002.  According to Mr. Kapuscik, Ventura County
previously maintained solid waste threshold criteria similar to that described above 
for Santa Barbara County (i.e., quantitative project-specific significance threshold of 
5 percent of the expected annual increase of generated solid waste and cumulative 
significance threshold of 1 percent of expected annual solid waste increase).  Last 
year they began utilizing a different threshold criterion, as they felt the previous 
threshold was outdated and did not reflect the current landfill capacity situation in 
Ventura County.  The latest threshold states that, in general, a proposed project 
would not result in a significant impact related to solid waste if it complies with the 
recycling ordinance and if the landfills used by the County of Ventura have a 15-
year capacity.  If either of these criteria is not met, then determination of
significance is made on a case-by-case basis.

Given the extensive research conducted, PCR was not successful in obtaining 
precise quantitative solid waste impact thresholds specifically applicable to development 
within the County of Los Angeles.  While quantitative thresholds from neighboring
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jurisdictions in southern California were identified, given that these thresholds have been 
specifically formulated based on the current situation and trends of the particular
jurisdiction, they do not account for the realities of Los Angeles County.  That is, applying a 
numerical value derived in one jurisdiction directly to another jurisdiction would be
inappropriate due to vast differences in daily waste generation, permitted landfill capacity, 
alternative disposal options, etc. 

In view of the issue of available capacity in Los Angeles County landfills associated 
with the proposed continued operation of the Puente Hills Landfill, PCR believes that the 
logic of relating potential project impacts to a County-wide forecasted cumulative increase 
in waste generation does offer a logical solution in quantifying the significance of solid 
waste generation.  PCR recommends the following quantitative threshold for the
PacifiCenter project:

“A significant adverse impact on solid waste disposal capacity would occur if 
solid waste disposal generated by implementation of the proposed project or 
cumulative projects is determined to represent more than one percent of the 
forecasted cumulative Countywide increase in the solid waste stream
flowing into major County solid waste facilities between 2003 and 2020.”

It is believed that this threshold is particularly appropriate while the Puente Hills
Landfill extension remains uncertain.
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1.0 INTRODUCTION

The PacifiCenter @ Long Beach project proposed by Boeing Realty Corporation would 
result in the redevelopment of 260 acres of the Boeing Company’s C-1 aircraft 
production facility located within the Cities of Long Beach and Lakewood. Project 
implementation would provide for the replacement of existing research and development
(R&D), office, warehousing, manufacturing, and other aviation-related uses with new 
R&D, light industrial, office, retail, hotel, residential, and ancillary uses, and potentially 
the continuation of a small amount of aviation-related uses. Open space and landscaped 
areas would also be provided throughout the PacifiCenter site. The PacifiCenter is 
anticipated to be fully developed by the year 2020. [1]

The project site is located approximately 5 miles northeast of downtown Long Beach and 
immediately north of the Long Beach Municipal Airport. A majority of the site 
(approximately 238 acres) is located within the City of Long Beach, while the remaining
portion of the site (approximately 22 acres) is within the City of Lakewood.  In general, 
the project site is bounded by Carson Street on the north, the Airport on the south and 
southwest, Lakewood Boulevard on the east, and the Lakewood Country Club and 
Airport on the west. [2]

2.0 EXISTING CONDITIONS

2.1 Regional Conditions

The following four utility companies have electricity and/or natural gas distribution 
and/or transmission facilities in close proximity to the PacifiCenter site: Southern
California Edison (SCE), Southern California Gas Company (SCG), Los Angeles 
Department of Water and Power (LADWP), and Long Beach Energy (LBE).  Currently, 
SCE supplies electricity to Boeing’s private electric distribution system and LBE 
provides natural gas service.  SCE provides electric service to the area through its 
network of 66kV transmission and 12kV distribution lines that already exist on the
project site and along adjacent streets.  SCE’s network of transmission lines are fed from 
SCE’s Del Amo and Lucas substations. Natural gas service within the City of Long 
Beach is provided by Long Beach Energy, a municipal utility.  SCG provides natural gas 
service outside the City of Long Beach and provides transmission access for LBE.

2.2 California Electric Restructuring

In August 1996, the California Legislature passed Assembly Bill 1890 which launched 
electric industry restructuring in California. The restructuring plan required California’s 
Investor Owned Utilities (IOU’s) to de-couple generation, transmission, and distribution
operations and assets.  The plan also established California’s new Power Exchange (PX) 
to create a wholesale energy market and the Independent System Operator (ISO) to 
manage operation of California’s transmission grid.

2



Under restructuring, California initially experienced energy shortages as a result of 
insufficient electric generation capacity within California and a flawed wholesale energy
market place established by California’s new PX.  During 2000 and early 2001, 
California’s ISO declared several Stage One power alerts that required the IOU’s to 
initiate limited rolling power outages within the state, including the Southern California
region and Long Beach.

California has since corrected the flaws in its restructuring plan by closing the Power 
Exchange, establishing long term energy contracts with wholesale energy providers, 
expediting the construction of new electric generators within the state, and holding
regulatory proceedings to determine the extent of wholesale electricity market
manipulation.  The California state legislature expanded the Department of Water 
Resources by adding responsibility for securing California’s electric energy portfolio and 
created the California Consumer Power and Financing Authority.  In addition, energy 
conservation measures and public awareness programs were instituted that effectively
resulted in 8% peak load decrease in 2001 and a 5.4% decrease in 2002.

According to the California Energy Commission (CEC), the CEC has approved 18 power 
plants greater than 300 MW with a combined total capacity of 11,497 MW since 1999. 
As of October 2002, California has completed 6 of the 18 plants adding 3,587 MW of
capacity.  Seven additional plants are currently under construction that will add an 
additional 4,724 MW of capacity, and the remaining 5 power plants have placed
construction on hold for an additional 3,186 MW of capacity.  An additional 14 power 
plant applications are under review by the CEC as of December 2002, representing 8,827
MW of additional capacity.  (CEC Website, Electricity in California, Power Plants & 
Infrastructure Section)

2.3 Local Conditions

Off-Site Electricity
Two existing SCE 66kV transmission lines are located on Carson Street (northerly
boundary of PacifiCenter) and provide service to the “Boost” substation (located on the 
east side of Lakewood Blvd). The “Boost” substation provides electricity to Boeing’s
private electric distribution system for the manufacturing facilities on the east side of 
Lakewood Blvd. and Boeing’s Enclave area on the west side of Lakewood Blvd.  SCE’s
two 66kV transmission lines also previously served the “Turbo” and “Stress” substations 
located at Boeing’s manufacturing facilities on the west side of Lakewood Blvd.  The
“Turbo” and “Stress” substations are being removed from service in conjunction with the
on-site demolition for PacifiCenter.

SCE has confirmed that its existing 66kV transmission lines have the necessary capacity
to serve the PacifiCenter Project, as these lines were built with the capacity to serve the
high energy needs of Boeing’s manufacturing facilities on both sides of Lakewood.  SCE 
also operates a 12kV distribution circuit along Carson Street that provides a back up feed 
to Boeing’s manufacturing facilities on the east side of Lakewood Blvd. and serves SCE 
customers in the area surrounding PacifiCenter.  SCE has also confirmed that its 12kV 
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circuit has approximately 6-7 MW of capacity currently available that can be utilized to 
serve the initial development of PacifiCenter.

On-Site Electricity
The project site has a long history as an industrial aircraft manufacturing facility with 
high energy needs.  Because of these energy requirements, Boeing Aircraft Company 
owns and operates its own private electric underground distribution system across the 
entire site.  Boeing’s distribution system was previously fed from the SCE’s “Boost,” 
“Turbo,” and “Stress” substations mentioned earlier.  Recent modifications to 
accommodate demolition work on the west side of Lakewood Blvd. upgraded Boeings
electrical system which now only is through SCE’s “Boost” substation.  Boeing’s private 
distribution system has the capacity to distribute over 80 MW of electric demand across 
the project site.  In 1992, Boeing’s private electrical system distributed 330,160 
Megawatt Hours (MWH) of electricity with a peak demand of 59 MW.  This compares
with a peak demand 34.6 MW and 188,932 MWH of total consumption for 2000.   These 
demand loads were served by SCE through its existing transmission and distribution 
facilities.

Off-Site Natural Gas
Long Beach Energy (LBE), a municipal utility, currently provides natural gas delivery
services to the project site.  LBE takes delivery of natural gas supplies at five
interconnection points from SCG’s intrastate pipeline system.  The LBE gas distribution 
system has the capacity to deliver more than 155 million cubic feet per day.  The highest 
peak daily delivery on the LBE system was approximately 73 million cubic feet on 
December 23, 1998.  This peak delivery represents only 47 percent of LBE’s delivery
capacity.

The existing natural gas transmission infrastructure is adequate to transport gas to the
area and site.  Gas transmission expansion projects in construction and currently planned 
for the future by the energy companies will continue to ensure adequate supplies to 
California and the Southern California Region.  LBE receives its natural gas through the 
transmission network of SCG.  Since 2000, SCG has increased it gas receiving capability 
by 10.7% and has plans to continuing increasing this excess capacity to 22% by 2012.  In 
addition SCG has plans underway to increase use of its Aliso Canyon and La Goleta 
storage facilities.  (California Energy Commission, Natural Gas Supply and Infrastructure 
Assessment, December 2002, page 43).

On-Site Natural Gas 
The PacifiCenter site, as previously discussed, is located on a site currently occupied by a 
Boeing manufacturing facility. The project site has a long history as an industrial aircraft 
manufacturing facility with high energy needs.  Because of these high energy
requirements, Boeing Aircraft Company owns and operates its own private natural gas 
distribution system across the entire site, which is fed directly from LBE.  A portion of 
the PacifiCenter site, approximately 22-acres, is located within the City of Lakewood. 
Although SoCal Gas typically supplies natural gas to the City of Lakewood, any future 
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gas service for the Lakewood portion of the project site will be provided by either SoCal
Gas or LBE, based upon mutual agreement between the two utilities. 

In 2002, LBE completed the extension of an 8” gas main into the Boeing Enclave area 
along future “B” Street (at Conant Street west of Lakewood Blvd) as part of Boeing’s 
rearrangement of its natural gas facilities to accommodate the on-site demolition work. 
This line was designed by LBE with the capacity to serve the PacifiCenter project.  LBE 
has additional distribution gas mains along Carson Street that will also be connected with
the new on-site distribution system.

3.0 REGULATORY 

All buildings constructed at PacifiCenter, as all other buildings in the state, must comply 
with the California Building Energy Efficiency Standards, commonly known as Title 24. 
The Title 24 energy standards are among the strictest in the United States.  The California 
Energy Commission, the responsible agency, typically updates the standards every three 
years.  The most recent edition of Title 24 became effective June 15, 2001, ahead of the 
usual timeframe because of the state’s on-going energy crisis.  Buildings at PacifiCenter
will be required to meet the standards in effect at the time a building permit is issued.

Title 24 may be met in one of two ways: by meeting performance criteria (measured in
BTUs per square foot per year) or by installing a prescriptive list of specific measures.
Either way, topics addressed include the building envelope, space conditioning (heating
and cooling), lighting, and water heating.

4.0 THRESHOLD FOR DETERMINING SIGNIFICANCE 

The CEQA Environmental Checklist, Appendix G outlines the thresholds for determining
significance for energy.

Would the project: 

1. Result in substantial adverse physical impacts associated with the provision of 
new or physically altered energy and communications transmission facilities, need 
for new or physically altered energy and communications transmission facilities, 
the construction of which could cause significant environmental impacts, in order 
to maintain acceptable levels of service?

2. Result in the use of substantial amounts of fuel and/or energy?

4.1 Methodology

The demand for and consumption of energy as a result of implementing the PacifiCenter 
project has been calculated using consumption factors derived from the SCAQMD 
CEQA Handbook, typical utility demand estimating and design criteria, and  standard 
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energy consumption guidelines published by the U.S. Energy Information Administration
(EIA) for the various uses existing and contemplated at the project site.

Existing consumption was calculated based on the approximately 379,503 square feet of 
manufacturing, research and development, and office floor area currently in use within 
the Boeing Enclave area on-site.  It should be noted that the
”Existing Occupancy Allocation Electric Demand and Consumption” calculations used in 
the report do not represent the higher historic energy usage and demand of the site. 
Electricity and gas needs for the project were independently calculated based on the 
development scenario and land use mix that would respectively generate the highest, or 
worst-case, demand and consumption. It should be noted that the land use mix identified 
as generating worst-case demand does not necessarily represent a realistic project
development scenario, and actual energy demands will likely be less than those projected.
Tables 1-4 show this existing energy usage along with the proposed build-out usage in 
the year 2020.  The uses for this energy include standard industrial and office processes 
including heating, cooling, and lighting.

Table 1 – Existing Occupancy Allocation Electric Demand and Consumption

Land Use Type Quantity
Floor Area

(sq. ft.) 
or

Units

Demand
Factor / 
(sq. ft.) 

or
(unit)

Electric
Demand

(KW)

Electric
Consumption

(KWH/Yr)

Office (sq. ft.) 144,835 .0047 681 4,041,735
R&D, Tech (sq. ft.) 25,000 .0047 118 700,330
Manufacturing (sq. ft.) 160,670 .0114 1,832 10,872,920
Warehouse (sq. ft.) 11,048 .0007 8 47,480
Mechanical 37,950 .0114 433 2,569,855
   TOTAL 379,503 3,072 18,232,320

Table 2 – Buildout Occupancy Allocation Electric Demand and Consumption
 (Worst-case energy scenario)

Land Use Type Quantity
Floor Area 

(sq. ft ) 
or

Units

Demand
Factor / 
(sq. ft.) 

or
(unit)

Electric
Demand

(KW)

Electric
Consumption

(KWH/Yr)

Light Industrial* 3,150,000 .008 25,200 149,562,000
Office, R&D, Tech (sq ft.) .0047
Retail (sq. ft.) 150,000 .0042 630 3,739,050
   SUB-TOTAL 3,300,000 25,830
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Hotel (Rooms) 400 4.8 1,920 11,395,200
Residential (Units) 2,500 1.4 – 2.8 4,875 28,933,125
   TOTAL 32,625 193,629,375
*Light Industrial Load Factor includes 70% Industrial (.0114 demand factor) and 30% 
Warehouse (.0007 demand factor).

Table 3 – Existing Occupancy Allocation Gas Consumption

Land Use Type Quantity
Floor Area

(sq. ft.) 
or

Units

Consumption
Factor /

(cu. ft./sq. ft./mo.)
or

(cu. ft./unit/mo.) 

Gas Consumption 
(cu. ft./mo.)

Office (sq. ft.) 144,835 2.0 289,670
R&D, Tech (sq. ft.) 25,000 2.9396 73,490
Manufacturing (sq. ft.) 160,670 6.62 1,063,635
Warehouse (sq. ft.) 11,048 1.0 11,048
Mechanical (sq. ft.) 37,950 2.9396 111,558
   TOTAL 379,503 1,549,401

Table 4 – Buildout Occupancy Allocation Gas Consumption
(Worst-case energy scenario)

Land Use Type Quantity
Floor Area

(sq. ft.) 
or

Units

Consumption
Factor / 

(cu.ft./sq. ft./mo.)
or

(cu. ft./unit/mo.) 

Gas Consumption 
(cu.ft./mo.)

Light Industrial* 3,150,000 6.62 20,853,000
Office, R&D, Tech (sq. ft.) 2.9
Retail (sq. ft.) 150,000 2.9 435,000
   SUB-TOTAL 3,300,000 21,288,000
Hotel (Rooms) 400 3,840 1,536,000
Residential (Units) 2,500 4,011.5 10,028,750
   TOTAL 32,852,750
* Based upon SCAQMD CEQA Handbook industrial customer average consumption of
241,611 (cu./ft./mo.) / 36,500 (sq.ft)

4.2 Environmental Impact - Electric Usage 

As defined by the thresholds for determining significance, impacts related to the
provision of energy are described below: 
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Threshold 1: Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered energy and 
communication transmission facilities, need for new or physically 
altered energy and communications transmission facilities, the
construction of which could cause significant environmental impacts,
in order to maintain acceptable levels of service?

As shown in Tables 1 & 2, there is an increase with regard to energy demand between the 
Existing Occupancy Allocation and the Buildout Occupancy Allocation (worst-case 
energy scenario).  However, the existing utility infrastructure transporting electricity to
the site is adequate to meet the needs of the PacifiCenter Project. This is due to the site
previously having a much higher energy demand than would be experienced by the
Project as proposed.   SCE has confirmed that its existing 66kV transmission facilities 
already to the site have the capacity to service the PacifiCenter Project.  As mentioned
previously, SCE’s historic peak demands to the site utilizing its existing transmission
facilities were 59 MW in 1992 and 34.6 MW in 2000.  Under the worst case scenario, the 
maximum electric peak demand load is 32.6 MW.  Since the existing SCE transmission 
lines have adequate capacity, there will be no significant impact to energy transmission
facilities.

The new on-site electric infrastructure will comply with modern design methods,
performance standards and specifications.  The new system will be installed to coincide
with the routing of new streets circulating throughout the project.  Electrical lines will be 
required to be undergrounded pursuant to City and utility requirements.

Threshold 2: Result in the use of substantial amounts of fuel and/or energy?

Using the worse case scenario of “Buildout Occupancy Allocation” the Project would 
consume 193,629,375 kWh per year (Table 2). Using the Electricity consumption from 
the “Existing Occupancy Allocation” (Table 1) the project would consume 18,232,320 
kWh per year. To determine incremental or net electricity consumption we subtracted the 
“Buildout Occupancy Allocation” from the “Existing Occupancy Allocation”.  Total 
incremental electricity consumption would be approximately 175,397,055 kWh. In 
contrast, this compares with Boeing’s historical peak consumption of 330,160,000 kWh
for 1992 and 188,932,000 kWh for 2000. 

To place the “Buildout Occupancy Allocation” electricity consumption and demand in 
perspective, the total new energy load in the SCE transmission service area in 2000 was 
98,269 million kWh and SCE area peak demand was 18,724,000 kW (California Energy
Commission (CEC), California Energy Demand 2002-2012 Forecast, Table B-3 and 
Table D-3).  The CEC is also predicting that net energy for load will grow annually at 2 
percent and that the area peak demand will grow at 2.4 percent (CEC, California Energy
Demand 2002-2012 Forecast, Table B-3 and D-3).  For the year 2012, the CEC forecasts 
net energy for load and area peak demand in SCE’s service area to be 125,224 million
kWh and 24,960,000 kW respectively (CEC, California Energy Demand 2002-2012 
Forecast, Table B-3 and D-3). Using the worst case scenario of “Buildout Occupancy 
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Allocation Electric Demand and Consumption,” the project’s consumption of electricity 
is only .17 percent and peak demand is only .13 percent of CEC’s forecast for SCE in 
2012.

Based on the CEC’s most likely estimate for generation, it projected a range of the state-
wide peak load surpluses from 584 MW (8.0 percent reserve margin) to 3,961 MW (14.3 
percent reserve margin).  Generation includes existing generation sources, net new
generation additions, net firm imports, and demand responsive programs.  (Draft Report
dated December 12, 2002, Energy Analysis Office, California Energy Commission.)

SCE has confirmed its ability to serve the project, in accordance with all applicable tariff 
schedules which are the effective rates and rules of the Southern California Edison 
Company on file with and approved by the Public Utilities Commission, State of 
California, and subject to the receipt of such permits or authorization from public 
agencies may be required for such installation.  As indicated previously, project-related 
electricity demand and consumption will not significantly impact SCE’s current level of 
service.

4.3 Environmental Impact - Natural Gas Usage 

Threshold 1: Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered energy and 
communication transmission facilities, need for new or physically 
altered energy and communications transmission facilities, the
construction of which could cause significant environmental impacts,
in order to maintain acceptable levels of service?

As shown in Tables 3 & 4, there is an increase with regard to energy demand and 
consumption between the Existing Occupancy Allocation and the Buildout Occupancy 
Allocation (worst-case energy scenario).  However, the existing utility infrastructure
transporting natural gas to the site is adequate to meet the needs of the PacifiCenter
Project. This is due to the site previously having a much higher energy demand than 
would be experienced by the Project as proposed.   LBE has confirmed that its existing 
distribution facilities already to the site have the capacity to service the PacifiCenter 
Project.  The LBE gas distribution system has the capacity to deliver more than 155 
million cubic feet per day.  PacifiCenter’s maximum estimated delivery under the 
“Buildout Occupancy Allocation” (worst-case energy scenario) is 1,095,092 cubic feet 
per day (monthly gas consumption divided by 30 days).  PacifiCenter’s maximum
delivery under the “Buildout Occupancy Allocation” represents approximately .7 percent 
of LBE’s delivery capacity.  The highest peak daily delivery on the LBE system was
approximately 73 million cubic feet on December 23, 1998.  LBE’s historical peak
delivery represents only 47 percent of its delivery capacity. 

The new on-site gas infrastructure will comply with modern design methods,
performance standards and specifications.  The new system will be installed to coincide
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with the routing of new streets circulating throughout the project.  Gas lines will be 
installed pursuant to City and utility requirements.

Threshold 2: Result in the use of substantial amounts of fuel and/or energy?

Using the worse case scenario of “Buildout Occupancy Allocation,” the project would 
consume 32,852,750 cubic feet of natural gas per month (Table 4).  Using the gas 
consumption from the “Existing Occupancy Allocation” (Table 3), the project would
consume 1,549,401 cubic feet per month. To determine incremental or net gas 
consumption, we subtracted the “Buildout Occupancy Allocation” from the “Existing 
Occupancy Allocation.” Total incremental gas consumption would be approximately
31,303,349 cubic feet per month.

Natural gas supplies are sufficient to serve the PacifiCenter project at buildout.  Even
with the forecasted 41% increase in natural gas demand in California from 1997–2012, 
the CEC anticipates natural gas supplies will be adequate to meet the demand 
requirements for the state.  (California Energy Commission, Natural Gas Supply and 
Infrastructure Assessment, December 2002).  According to the Energy Information
Administration of the U.S. Department of Energy, U.S. technically recoverable natural 
gas resources are estimated to be 1,614 trillion cubic feet.  This is approximately 82 times
the 2001 natural gas production level.  (Energy Information Administration, U.S. Crude 
Oil, Natural Gas, and Natural Gas Liquids Reserves 2001 Annual Report, November
2002, page 128.) 

LBE has confirmed its ability to serve the project in accordance with all applicable tariff 
schedules, which are the effective rates and rules of the Long Beach Energy on file with
City of Long Beach, and subject to the receipt of such permits or authorization from
public agencies may be required for such installation.  As indicated previously, project-
related gas demand and consumption will not significantly impact LBE’s current level of
service.

5.0 PROJECT FEATURES 

A network of new electric and natural gas distribution systems will be built to serve the
entire PacifiCenter development.  The new distribution systems will typically be installed
in the new streets and will be located to efficiently meet the needs of the project.  The 
new electric and gas distribution systems will utilize current design, construction, and 
operating standards to meet the energy distribution needs of the PacifiCenter Project.
These facilities will be installed in accordance with each of the utilities construction
standards and tariffs.

The new on-site electric distribution system will initially be connected to SCE’s existing
12kV distribution facilities already available at the site.  As load growth continues at 
PacifiCenter, SCE will construct a new 66kV / 12kV substation on-site to replace the 
“Turbo” and “Stress” substations being removed as part of the on-going site demolition
work.  SCE anticipates that the new substation will be required by approximately 2009. 
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SCE’s substation will likely be fed underground to meet the aesthetical needs of 
PacifiCenter.  While SCE’s actual substation design will not begin until approximately
2006, SCE was able to provide the some general information on its size and ultimate
capacity.  Two possible locations for the substation under consideration include:  the 
southerly commercial area of the project and an area near the southwest corner of 
Lakewood Blvd. and Carson Street within the residential area of the project.

SCE’s substation could be sized to ultimately have up to four 28 MVA transformer banks 
with a maximum footprint of approximately 230’ by 305’. The ultimate capacity of the 
substation with four 28MVA transformer bands is 128 MVA.  SCE anticipates at full 
buildout that less than 25% of this substation’s capacity will be needed for PacifiCenter. 
The additional substation capacity will be available for future load growth on SCE’s 
distribution system.  The new SCE substation will be connected to SCE’s two 66kV 
transmission lines already located at the site.  SCE will route its two existing 66kV
circuits to the new substation and the new 12kV circuits leaving the substation in new
underground substructures.  The new underground substructures will be installed in 
coordination with PacifiCenter’s development and installation of other utility 
infrastructure.

The new on-site gas distribution system will have its main connection and feed point 
from a recently completed 8” gas main located on “B” Street from Lakewood Boulevard.
This line was designed with the capacity to serve as the main feed for the PacifiCenter 
Project.  In addition, the new on-site gas distribution infrastructure will be sized and 
constructed to interconnect with LBE’s existing distribution facilities along Carson 
Street.

6.0 MITIGATION MEASURES

As no significant energy impacts would occur as a result of implementation of the 
project, no mitigation measures would be required.

[1] Project Description, Draft Environmental Impact Report.
[2] Although analyzed as part of the project, a small portion (less than one acre) of the PacifiCenter site on
the southwest corner of Lakewood Boulevard and Carson Street is not currently under Boeing ownership.
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